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(54) CERAMIC CAPACITOR 
(57) Abstract 

PURPOSE: To provide high dielectric constant, excellent 
thermal characteristics, low baking temperature and 
excellent breakdown strength by inserting dielectric 
ceramic composite which has a composition expressed by 
a specified equation and whose average grain size after 
baking is below a specified value between electrodes. 

CONSTITUTION: A dielectric ceramic composite which 
has a composition expressed by an equation and whose 
average grain size after baking is below 3pm is inserted 
at least between a pair of electrodes. However, the mole 
ratio (m) of x=0\05-0.90, y=0-0.8 and A/[1-(x/4)] in an 
equation are 0.85sm<1.00. For example in the 
composition figure to the right, the composite on the 
line connecting each point of ACDEKM and inside the 
lines are used as a dielectric body. In addition, since 
baking is difficult due to evaporation of PbO on the 
line y=0 of the figure, the composition inside the lines 
connecting each point of BCDEKL (y=0.02 at point B, L) 
is preferable. 



COPYRIGHT: (C)1993,JPO&Japio 




<Pbi-i La, ) j (Zn-, Ti, ) Oa 



-1- 



<3 



Cl9)B*HMMWr (JP) 02) ^ ||tJ |ft $g (A) Cll)tt*a«&M»9 

^§1^5-190376 

(43) 4>M B ¥ffi 5 ^(1993) 7 Ji 30 E 



(SDlntCl. 1 IftSlJaB^ /Tp3fiH#^ FI &tfi3^®ffi 

H 0 1 G 4/12 4 1 5 7135-5E 
C 0 4 B 35/00 J 8924-4G 

35/49 2 7310-4G 

HO 1 B 3/12 3 1 9 9059-5G 



*3ESt* m#&V>$SL3(± 28 H) 





WHPR-182647 


C71)!iiKA 


000003078 










(22)ttIBB 


¥£4^(1992) 7 Jl 9 5 




#S/HftJI|«fit^E*ajl|I»r72»«6 








312. 




itflB¥3-179130 




»&Jil»Jil*Sm^Kfipi70#iiii agsaat 


C32)«$fcB 


¥3(1991)7^193 








B* CJ P) 












»£JII»JII*$m^KW70#ifi tteteit 














C72)|gHa^ 










#^jiiiRjn«m^E«PBr7osife tteac^a 








JBSBPTXlftft 






C7-0RSA 


#s± Mac seg 











C54) -fe7 5 v *n 



«flt«Sffl«:H-3r^S<. *oMatftftfti{E<jgtutfEE* -ftiGZ 

(.Pbr.. La, ) A (Zr,., Ti ¥ )».«,/,, O s -(1) 
(fib, x = 0. 05-0, 9 0. y = 0~0. 8. A V4tt&#3 m»Tr««R«(«BlSIBJS4ll«^tt< 

/CI - (x/4) 3 ©*;l,tfc (m) WO. 85£m£ £ t-*fO«ffilHHC^SttrEKU]tC 4 £#®£ L- 

i. oor*5) «cx«tosn*iHjat*u. «ss«© 



(2) *$g3¥5-l 90 3 7 6 

1 2 
* * [If $8 1 1 -Stt* 
(Pba., Lav)* (Zr,., Ti Y ) a . tB/4 i O, -(I) 
<{IU x = 0. 0 5-0. 9 0, y = 0-0. 8, A 38Sft< ife-»omSM*C^fiES*T12IBl/ft:C 
/(l- (x/4) ]MMk(m) (JO, 8 5^m£ i«t7$ ^3>f>t. 
1. 0 0r*S) *CT«*>Sti4iH«**0, [19^2] -mat 

<Pb»., La, ) A (Zr,., Ti T )».«,/„ O, •••(II) 
(fib. x=0. 0 5-0. 90, y = 0-0. 8, A ★«*£l>tt < <b t— »<0««M«C^fiS -tfTESL/cC t 
/Cl-(x/4))O*;l/|:k(m)tt0. 8 5£m< ZftWltT h-b? v *r >7=>-fr. 

l.oo r*a) «cr^sn«^(DR*{«BS«fiSAi() CSf#i3 ] -Aas; 

(Pb,., La, ), (Zr!., T i 
(fib, x = 0. 05—0, 90, y = 0 — 0. 8, A 



'(III) 



/ CI - <x/4) ) ©-t;l/tb (m> BO. 8 5£m£ 
l. o or*a) ttCXik'bZtxZMJ&mi 0 o-=e;u%tc 
CuO*CjftJ|tUr4*JUWJmT<OCu*/c«B i 2 O, 
^MOt2ejb%WTOB i *WflnSWbfcB«#« 

fc C i <t -T a -fe 7 5 v £ n 

C0 00 1 ] 20 

3 ^raVf^lttcHrra. 
[0002] 

a*, {SB«*'^T***MS#te. 

(T. C. C) WSMEIA 

cats-cat 2 o**eti*3, E I A (#HW?-I* 

£) a&<DX 7 R«»"C«- 5 5 'C- 1 2 5 'CCD®g« 

a 8«©SE{fc**st l 5%ai*i, $6KX7 s 
Wrt. X7Ta«r«-3 3%-+ 2 2%tas$nr 

40 

[0 0 0 3 ] IWljr-f^O«-T-%**.fc»*. 

(Pt) , (Pd) VOWfflitt 

tt«ffi»»*«/rc*a.fc5K:, WAtf 1 1 5 0 "CtTF 
S*©fiaro^^teftB*^ttAS5*S4T,S. 

[0004] iae*3&>6*D6ti'cc»si»Ba*©B*<*Ba 

"lil/ttt. ?$>8^^A (BaTiO, ) 50 



) 1- t* /O O j 

£^-*<bLT, CftlC#|&iS ( 

o, 5R(DB«w*f*tt*&asaie3W 1300-1400 *c 
p d*osjiaaK6c»^siffffltt^*ffitaa»htf & 

B«*ODC^t^r^tt#tt*sA*<r»fc«), SMBI* 
J^fcT*tt^&£<DRmw*a. 

[0005] ±^b/cB aTiOj &m*mmoma 
a. mit ft • ~*-7m&z£te± Lftho mmvg 

5 7 -57 20 4*) , 7^1/^^ • ~*y®£S££ 
^ib/cfeO (WHBB5 5-5 1 7 5 9*) , v^**> 
$A ■ *>^*^>«»*©*i:bfct><D (WHRB5 5 
- 1 44609*). v^^«5A*|R^>^f> 
<hb*:fc(D 5 8 - 2 1 7 46 2*) 

[0 0 0 6 ] L*»0fr#6* R«**sjf<, *GDaS^ 
{bWJAW- 5 5 "C— 1 2 5 'CcDi 5 &C;i,>aJKf5Hfc 

ttif<fctt«:«;h,, L;fcfe{Bffl^^1ltT*a£l>5tf 
BX«®B*ttffi8&^tt?# 6 nt I > ft (ri<3D*J3Rttr 

[0007] B«*<oas»tto»ttaiajaE»t 
is*brfi»aa*»tt*»i9iraw!Sfc«:s*iT 

C»5. «itf, 4$B8Bg5 9 -2 0 3 7 5 9*fcttl&*& 

t. c. c#**<, aawttt+»rttttti. 

[ 0 0 0 8 ] ±ifiLfc J: 9 tt«W9»tt*sjaff 

r, u*ba*r«nfcaisa^«:W-raB**Hsm4 



(3) 



fcHWS-l 90 37 6 



-250 9 04«ttPb (Zn w , Nb,„ ) O, Jfk 

C0 00 9 ] 0*>>Ufr#£>, «rEy^^tf-4BaT i 

©«86^-rr*ttStt. B^Si* (tanff) ©san 

Rm{*JS£i8< Ofc»£\ R**©ffiT*!B<. 0#> 10 

ffett^MKflMlIU EIAJ0DB£«&, E I A<OX 7 R 
Sftt* 5tan^2, $% (tctc OWjEflSEEr * ft 
1 V r m s TfflBBUfcifr&) SjUfcr C £#T*tt< & 
ft. C(D<fc5fc:BaT i O, «tmosm««s<fcD e ll* 

fc. 

[0 0 10]**:. BaT i O, JR^TfctfSHiftic 
R«*©fiT"9"S«l* <**-^>^U-h) #**l>/c 20 

ft. »c. l/5^*-rtt»»»E3&SBaTiO, 

C^T{^$JL/c^f23>f r >f-(Dii-&MLCcD/jNM'fb, o 
CO 0 1 1 ] ft*j, »KI0S5 7-62 5 2 HKCBX7 

(Pbi-. La. ) A (Zr M Ti v 
C 0 0 1 5 ] x = 0. 0 5-0. 9 0, y=0 30 

-0. 8, A/ CI - (x/4) ] CD^l/ib (m) tt 
0. 85£mSl. 0 Or&ft) KT3lfc$nft;ffij&£ 

ft. 1IJE— ttSCD "C^SnftR«f*»SJ^S:^offiia; 

CO 0 1 6] (a) WSaPb&La©ft*«jgLfcxfc 
fc^T, WExSrO. 0 5*MtefftiR«*®«Kffl{ 
ft *fflWrttl>. -73, WExtfO. 9 

o infatmwtfimL < fiTfft, 

C0017] <b) WEZrfcTiOifcfcSUtUfcyfc 40 
fc^t, WEy**0. 8 0*«;ifti8«*#/|\St< ft 
ft. WEytt«Bft«r#*UTyiO. 0 2T4 
ftt<fc*iff£Ol>. «TEx, y©»*LU«aitUT 

A (x= 0. 0 5, y = 0. 0) 

B (x= 0. 05, y = 0 . 02) 

C (x = 0. 0 5, y = 0. 3 0) 

D (x= 0. 25, y=0. 50) 

E (x= 0. 5 0, y= 0. 8 0) 

F<x=0. 80. y=0. 80) 50 



PLZT»g:a>r>^tDM^#*ft7^ ft«S»fi[*i 1 
2 5 0"C«JbtW< % tta^*l»t^5|ll«i#»9 
A:. C<Dtc#> % COBa#tfl4*ffl^rMLCfcfpRL 
fcflte, rt«MHBibTA*/Pd = 7 0/3 0 (wt 
%tt) ©$ffi«C»BStt»*ffl^ftCi3Wr#r, Pd£ 
*<$WTftA ff /P deD«ffittl4^^Tftfci?)Siig 
a^h^iWDrftilOHiB^irjfc. *fe % ttStftt 
5Mmi**^fc»a«W5Stt3&JfiO>Ci t BSg{*H£ 

[00 12] 

{*iB^»*L«fc5irsiwH] ±mutc j: sternum 
*©aaaE{t**jEi»asHccw-3T/jNS< , 

[0 0 1 3] COJ:5ttHIHtlBR«fcft 

fcttracttHWfcTft. 

CO 0 1 4] 

< 1 ) - ( 3 ) £4>ft < £ fc— #©«ffi|HK:/tt£3-ttT 

ks u/c c i znm t r ft fco-ea ft . 

mtHHWtim ( 1 ) 

zotmmmto&mts Has 

> l-(x/0 0 3 -(I) 

G (x=0. 3 5. y = 0. 02) 

H (x=0. 3 5, y = 0. 0) 

I (x = 0 . 6 0, y = 0. 0) 

J ( x = 0 . 6 0, y = 0, 0 2) 

K (x = 0. 90, y = 0. 80) 

L <x= 0. 9 0, y = 0. 0 2) 

M (x=0. 9 0, y = 0. 0) 

T^Stlftjg©5fe, ACDEKM©&j£*J&A«±* 

ft. 

[ooi8] s^k, *miimftzmi&wmmm8!m 

tete^r, Hl<7)y = 0O«Lh«PbOOJRftK:J:»3«S 
t£#IIU>fc», BCDEKL©**«rlSi5iRortflHo 
««irftC±jWff*U>. 

[0 0 19] HlOACDE*ttA»O^HIB, olH 
aft (x) m>t£\,*ffl$rc\t s ■f«SCDaj$«Ptt*sfiT 

[0 0 2 0] g?c t H 1 GH*jBA«©#ffl!j % o$ 



(4) ?$&3¥ 5 - 1 9 0 3 7 6 



5 



*S. 0*pO&#£, FGH I J KT35SSna**=6« 

^tt, RTOSERFftTTS*, iteiBHH, RSEt8&* 
S6<CfiJ±S-e4-C<k!0sr*4. mr&O/c^^t, y = 
0O^«PbO©»iB«:J:0iStt3&i»bUfc«), FG 

£OC>. 

[0 0 2 1 ] S&fc, H1©I J KLMrmSft*** 

tt, ifiKHEfcS&CCilKr*, *fcR«*OD»l£flMR 
fccfc VR«H**#*«c^ 5 < r * 2 ?c#Sfif${Rffl =i 

CDi^itiPbOCD^tc^O^^tO^/c*. JKL 

(Pbi„ La, P r b ) A (Z r- 
[0 0 2 4]{SO, x = 0 . 05^0. 90, y = 0 — 
0. 8. x = a + b, b£0. 8x, A/ C 1 - [ <a3K 

(Pb,., La. M„ ) a (Zr x _ 

b) 

[0 02 5 ]{IU x = 0. 05-0. 90, y = 0 - 
0. 8, x = a+b, b£0. 8x, A/Cl- (a/* 
(Pb,-, La. M b Pr c ) , 



[0 0 2 6]{IO, x = 0. 05-0. 90, y = 0- 
0. 8, x = a+b + c, b + c^O. 8x, A/ C 1 
- [ <a + c) /4) ] } CD^jUtb (m) tt:0. 8 5 £ 
mSl. 0 0, MBBa, Sr, C 30 

[0 027] «T!SR*fMBttlBJlS«l». ffi#£#*4<t Ut 

TjffiS4>«:fiS»**#rffir*. Office Jctitf, tH 

[00 2 8] ffTI&MiL^ffi&fc <fc 5 £j« Ofcflfc»*tt*& 40 
ttR«»«Btf^»«rff*c43OTIttitt5. S6«C, 

(Pb!., La, ) A (Zr,, T i 
[002 9] ({10, x= 0. 05 — 0. 90, y=0 
-0. 8, A/ CI- (x/4) ] <D*;L>i:b (m) tt 
0. 8 5£m<l. 0 Or**) tcrfttoStiafflJsE^ 
£&£fc>(Dr&£. KTKPbtLaOtb (x) , firgBZ 
riTicDfct(y) <0*»e©«S*jJ:iyf»a 0^38« 
tt. IViCO^R*«S8ll^«9 (1) £IsJ*gr&*. so 



* [0 0 2 2] (c) SuSBA/Cl- (x/4) ) <D*JU 
tfc (m) CCfeor, m*0. 8 5*i«*CT*&*ifflaft 

3W» < a o , Jtttwa«o»»*a*m*flefflr 4 c t 
p b o tmmeffi m r * tot , wwistt 

WaWtt*s*ffcT*. 2 0 0-1 25 0 

•COfflJSrfr 5ft:at)CCtt, fHEm*0. 90-0. 9 8 

[002 3] fJIB^f^O^tta^lIISO^S^, 
10 SJSa^ttS^ 3 urn * <h R^#«g*£^!g3<Dt& 

«»E^fiT-r*<o*<ce»r. R«*»£ofcBs©«« 

M5HS3WiSTr*fc». MLC*ffltO/ct|-&«:R«(* 
JBQ 1 5 MmKTtct^C <b^StO< 

r, TfSO— flS^a-a) , a-b) , (I-O CCSrTJ:5CC 

l a o-sp^ffeo^srsjfe-r sci * . 

-t T i r )i-rc*>b}/4i Oj ***(I-a) 

* + b) /4) ] D <D*;Hfc (m) ttO. 85£m£l. 
0 0 fcSr-f. 

... (I - 



★ 4)3 <D*JUJ£ (m) ttO. 85^m^l. 0 0, Ml* 
Ba, Sr, C a* 6»«ft4^tt< it— 
( Z r i. T T i v )i-rtitn/4i Oj 
-CI-O 

★fi5Sg£±tfr, j^JteOfiKffctBiatltliaWaitt 
r** 0 t<MB£\ WIB^SiESti 1 1 0'C/h r-6 
0 0*C/h r<DaBH&T&C&*i2*0^. COSS 
**, WEffaiSlS* 1 1 0'C/h r*»«:rSiiSa«8 
fflOS(l*tt5&^»e»tir. — *WI2#»iSJt#6 oo*c 
/h r *«*S <bRmftffigjffl^(D®ffi^^+^<b 
tt43B*a***Sft:*r*S. ttfc, #«iSflC*at*iiS 
aS8JSSfbOJ»**«A* < teSfeft. ^(DTKRffite 1 5 0 
•C/hrttJt, S6iC2 0 0 # C/h rtLhiTSCiT&s 
MLCCD$i3t€r5tx.fci^, ^Sjg^ig< 
t*SCi tt|*gfi|««3fc 6 O A & (Dffl&ZmU- Z> tcVf 

ra < , «£«:xficD^^^Sflir#-s/ > c^^AcD^ y 

0#>fc, ffifirfflP*(H«:*SliSr**te26, R 
«^SSSffiiS®icr)a^S ; £r/h$<r#, ^oDtSttW^K 

Rm^SBSffl^^ ( 2 ) 
COR«*aB«ifiS*», HKK 

[0 0 3 0 ] IttiBA/ CI - (x/4) ] CD^;Ui:b 
(m) «C*yl»r k m£0. 8 5&fatCT2> t&l&i&g.tf 

HKittS. —7a, Wi£m*l. 0 0 feLbCC-TS iifi^J 

«cPbo**ttw«c*Ttu-r*rc2s!), Ra**Hg-Fr*tfa> 

»S»tt3W*<tr4. ftJS« 1200-1250 



•Cr<T5fc»K«lluEmS:0. 9 0-0. 9 8GD©B£ 

(Piw La. Pr, ), (Zr x . 
[0 0 3 1 ]fflU x = 0. 0 5-0. 9 0, y = 0- 
0. 8, x=a + b, b£0, 8x, A/Cl - [ (a5K 
(Ph»- La. M(, ) a (Z r». 



(5) #B3¥5- 1 9 0 3 7 6 

8 

* r J: 5 <c l a o-gp^ffeo^is-cajfer % c <t 

4. 



T i ¥ ) 



l-r c • »bj / 4 1 



0 3 -"(n-a) 



[0032] flU x=0 
0. 8, x = a + b 



& + b) /4) ] ) ©*JUtt (m) ttO 

o o 

T i r 0 3 

-CH-b) 

★ 4) ) ©*JUH: (m) ttO. 8 5£m<l 
b£0. 8x, A/tl-(a/*io Ba, Sr, C a*5&iR«*iS*J>tt< <h4> 
(Pb^, La. M h Pr, ) A (Zr 1 . ¥ Ti v ) M(lt0/41 0 3 



05-0. 90, y = 0- 



8 5 ^m< 1 



0 0, mt 



[0 0 3 3 ]{IU x = 0. 05-0. 90, y=0- 
0. 8, x = a + b + c, b + c£0. 8x,A/Cl 
- C <a + c) /4) ] ] <D*Mh (m) ttO. 8 5* 
m<l. 0 0, MteBa, Sr, Ca J&>e>«tftl4*l>fc 

c o o 3 4 ] wstsawmmrnkt. mmmt or* 

(Pb,., La, ) A (Zr t . f T 
[0 0 3 5 ] ({fib, x=0. 0 5-0. 9 0, y=0 
-0. 8, A/ Cl - (x/4) ] <D*;Ufcfc (m) fct 
0. BSSmSl. 0 0r*^) fcXmtiZtiZmj&tyl 
1 0 0 J 6^«CCuO«Ct6»Lt4*JWttTOCu* 
fetiBi, 0 3 *cft*bT2*;W«T©B i £8SfiQ$ 
WEPbiLaOtt <x) , ffTSBZ 
r<bTi<Di£(y) O«e<0aafcJtWfJ* U'fltS 

C0 0 3 6 ]fTgaA/Cl- (x/4) J ©*;l>Jfc 

<m) (cfctvt, mto. 8 55fe»«:-r5<i:jS&a;as^ 

P b 0#«MMc#fHi-r RWtffiTt" 4 fcC* 9 
ftfi4#tt#3£{l:T4. ^*i5{EW3tt4«/Sj!P 
6, BEm40. 9 0-0. 9 8 CDjSHiC-r-SC <b#S 

[0 0 3 7] «ri3W»nj3E^'C* 4 C u tt, W A«C u , 

o, cuo ( i/*9WB. aimm, saomnMte 

«J, SfcttA" (Cuwi Wwi ) o, &L<«:A* 
(Cuw, Me J/3 ) O, [fc/cU A'ttCa, S 
r, Ba, Pb*>6»tfft4i&*<4:fcl«. MettN 

b, Ta^e>aans^j:< ti> im*7fk?] terns 
±#r*4. ♦ 

(Pb l ., La. P r b ) A (2 r 

[0 040]{1U x = 0 . 0 5-0. 9 0, y = 0 — 
0. 8, x = a+b, b^O, 8x, A/(l-[(a* 
(Pb^ L a , Mb ) a (Z r x . 

[0 04 1 ]{|L, x = 0. 0 5-0. 9 0. y = 0- 



•••(II-c) 

BKwen<Edttt (3) 

1, ) a-c./o O, -(ill) 

2o* [0038] wia—nassan) T«s-h4afl?» 1 o o 

*;i/WC**T4Cu*fcttB i ©8^**B«ebfc«S 

U Bi 2 o 3 «:tt#br2 j e^«*fa*.-cBi*s»iin 
§ ti 4 & m mmmmiiaMivwt wwmbtt a 

[0 0 3 9] HftttKtt, B2<C (Pb 0 .7,La 0 . 13 ) 
(Zr f . T) Ti ( . J0 ) d.utiOj ©ttflWC-3C*T, jSfi 
30 ( 1 2 5 X) (C*»W 6S«ftanffll©C u OWft»**tt 
^tt^-T. B2J;0CuO**U*-rU3**jH*.4iW 

fe, H3CC <Pb,. fl La..M> (Zr 0 .nTi BiJ0 ) 
o.swsOi ©«fiJMc-3t,»r, TStBl ( 1 2 5*C) iCtetfZ 
SJIStrtSOBa (Cu wi W x/I ) O a 8§Jn*fiS??tt 

u Oft»r 4*Jl/«*a*5 iWtarOil^lStnfe 

40 «L#.*6 0. 0 4*JV^-r&ci#a*b^ a mTfB- 
CIII-a) , CTH-b) , (III-c) «:^TJ:5CcLaCD— gp 

Srffio^/s-ca^-r 4 c t «hfsts. 

.¥ Ti> ) i-rc«*M/o O3 

•••CHI-a) 

*+b> /4) ] D (D^Jlbb (m) ttO. 8 5^m^ 1. 

0 0 *7fk?. 

Ti T Oj 

-CHI-b) 

50 0. 8, x = a + b, b^0. 8x, A/(l - (a/ 



(6) 



4) ] CD*Jl/fcfc (m) ttO. 8 5 Smi 1 .0 0, Mte* * 
<Pb a _, La, M„ P r e ) * (Z r 

[0042](SU x=0. 05-0. 90. y = 0- 
0. 8, x=a + b-l-c, b + cSO. 8x, A/ C 1 
- [ (a + c) /4) ] ] ©*;Uit (m) ttO. 8 5^ 
mil. 0 0, M«Ba 4 Sr, C a^&«tfft*d>4 

c o o 4 3 1 «resfsi»ssefi^«9» % mmmt or 
0-900 -c-c<k& OT?#/ci»7R^mrfB-flas;ciii) , 
<o % S/c«ff5fts-flaS;aii) • an-a) , (in-b) 

fc«*«S)^OM<P*fiEtt«:J:0»6tite«>©, 1$ 
^ (3) ^fc^r*«^eo»*tatttott(i>«Br«r 20 

[0 04 4]«i«, ZnO, SrO, N i O, Al, 
0, , MsO, Sb, d % S i O, W*Cf6<a4. 

cn?><D^#a5i^<rt^o. 5wt 

CO 0 4 5] Co, O, v MnO*»ftjr4Ci 

■T4££:0n?rtMcteS. IftiaCoa O, , MnOtt, Mr 

ettjffift 1 0 0 test 2 ^;t/%«TS$flns*rr 

*ti#H*lA>. Nb, O,, Ta, O, , 30 

tsfit **«<c?fc#T 5 c fc #srte <c ft * . 
[ 0 0 4 6 1 ttc. mm&ftmmm® < 1 > - 

( 3 ) <D«JiB3E»»5R«C* 4r «t CD««*5 X 

as»*Bsjn <^<rtwiwt^eiT, — nawcctto. 

0 5 w t S*«±?Wa*«) r S C ifc J: 0 , 

C ft 6 <D #5 ^«»*^flor 2 C 6 J: 0 $ 

»nr 2) c t tc j: t> Bm#©«7c&i*±T* « /c#ml c 
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10 

Ba, Sr, Ca^6iatfti*d>ft< it— a«r^T« 
i-v T i v )i-fct»c)/4i Oj 

-CIII-c) 

LT, 5wt5*«±<DB, 0 3 M10wt%W±©S 

io, *d#ori>s4<D«w*»aLcv. fiwt, p-b, 

Al, Ba, Sr, Ca, Li, Me, Znfi^t 
fc*»*totcC». //5^*««-J-4SE»*«l<b1lJCc||»L 

SiO; 10-50wt% 

B, O, 5-8 0wt% 

Al, O, 0-2 OwtX 

PbO 0-40wt^ 

BaO 0-40wt% 

SrO 0— 2 Ow t% 

CaO 0-20wt% 

MgO 0— 20wt% 

ZnO 0-20wt% 

L i , O 0-3 0wt% 

({ai/*r^xiLr*w-ci 0 0 w t%> 

(0 04 8] £/t$3 (Pb) , TJUS-SA (A 1 ) t 

(B) , mm (Si) ftEH^ccstrr;!/?-/*^^ 

S45wt%«L 1 0 w t KfeU:. TJl<$~£ 

A*5wt°/o«L tt*5wt«J6Ui«rr*Ci#» 

SiO, 10-30wt% 

B, O, 5-4 5wt % 

Al, O, 5-2 Ow t% 

PbO 5-4 Ow t% 

BaO 0-20wt% 

SrO 0-1 5wt% 

CaO 0-1 Ow t% 

MgO 0-1 5wt% 

ZnO 0-1 5w t9* 

Li, O 0 — 2 Ow t% 

({Sb^itri 0 owt^) 

[0 0 4 9 1 **?H«mR5-b7 5 f^n^f^im, W 

iBRSfratflMum ( 1 ) - ( 3 > ««K«n t uxm 
fflSha. sc*j, «TE*«tt--*fK:iB6rasBi5jac-rs 

[0 0 5 0] mm* A 7<Dlzv 5. vf^lsTlsy- (ML 

o M^uinriBW«f»i»iiaAtt ( 1 ) - c 3) *> 



11 

«C(*3«««5t9lB!lOft:a. BTSOtSEtt«WI % E«, R 
4. 

[0 0 5 1 ] 

E, ftS*iR& ^SV«««^«^-fr^tt?f14, 
©«hfc1Ste4*T 4 -te -7 5 * =3 > ^ S C 4 
[ 0 0 5 2 ] ( a ) ffrlBB«(*tt«IUBItl». «&CD 

9©B*tt»©«s4^r*c&**r*, 

(b) «riBB*^B»a**ig^«»«:Enjw, sea 

T 4 C £ «c J: 0 ffi^j£0DJ«K=i 4 OT 

(c) lugBK^KSffiiS^SI^a^fecfc^StStS^ 

C 0 0 5 3 ] * fc, *»W«CJ:tHtOTa-«3:CTl)Ccr 

K/rffis -eries uitmf& t-tzcucj:-? 

a, iS?aro]S^gfi^tSBl^^snA:rStt)ii, Kit 

C 0 o 5 4 ] $ hie, «W«:*ti»nnEHKBiScni} 
rtbsn^tefti o o^;i^ccuCkc&#ut4 

*;WfilT0Cu*fc«:B i , 0, tc«s»br 2 *Jl/« 
«TOB i 4^n$*b?cB«ft^^®f4^fc< 4 

t-**o*«mk:^* if tes u^c«« 4 r ^ c <h tc 

»fc. mTISg^5ft«^i!iji£^^, fflldl 5 O'CW 
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12 

*ffi<r»fiCitc<» Pd$«O^Sc^Pd-Aff3R-& 
£ («!x«Pd/Ag = 3 0/7 0 ; w t %ib) OJ: 5 

4*, A* (Cuw, W W1 ) 0, fcKttA" (Cu 
i/, Me,/, ) O, [fcftfU A'ttCa. Sr. B 
a, Pb^6««ftSd>fc< 4M«. MettNb, T 
a*6atftl*d>tt< 4fc l«4S*r] KT^SftSSg 

cud r»fcsnsjfij**<bo««w*tt*«-DC4*« 
c4#r*a. 

[005 5] 
JMttttl 

[0056] Pb % La, Zr, T i OKfk**5C»tt 
«M<l«^^liJffitb-CK^Sti'Ctt6»i**5 0 0 

/c -3^»r, c©8H*«:^-f >#4 tr-jur 

JU3~Jl/4tfn*.Tjg«L, /S^OtT, ESl 7 mm, 
20 ^2mmORScO3R*40fiSb/c. Jfclvc, 8WaXtt4 
Sft^>#0?cf&, 1 0 0 0-130 O'CCS&tS 

Lfc. fe^L, ffift"C«8S-r-S«-&5 0 0-^9 0 0*CT 

[0057] »e»nfc«tt»<Diss«:oi»r , s em^ 

JU:fcff*D«S<DfiB45lfiN C©iIjf&Ofi34-£cD 

J:i3#«>fc. IJfEiaS4WTS«l*S»0Di(gigWE 
W^B^fc. *&*SKE#ttte, «e«|jttt40. 4 m 

30 $R42£*0, 2 0 0 v/s e c<D^EiaST?S"JSL//c. 

WE4ft±-f £ C 4**r* S C 4**b*»S 0 

[0 0 5 8 ]**tefi»KJ:»31»6<v Pb, La, Z 
r , T i ©fi£»4TKai 1 fcS*SUSit£ U/cf9»4tH 
S^iL, £*&Ci6CT 5 0 0-9 0 
T«tiailM*4BfacDtfc*ffia<i: bfc. ^^r, CCD«»ft 

LT, SSI 7 mm, *Stt2mm©R*[3R*4f¥l4L 

fc. o^r, «naaR^i*4i»^-<>ybfca, 
#»au*ttTE* i (c^r^i ore, 

[0 0 5 9 ] 

can 
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St « 
No 


x &)i>) 


y <*J» 


— jKsUD © 
A/B 


CC) 


CC/hr) 


1 


0. 13 


0. 3 


1 


107 5 


110 


2 


15] ± 


ID ± 


HJ ± 


ra ± 


150 


3 


|H] ± 


1^ ± 


laj ± 


is) ±. 


20 0 


4 


|a] ± 


IrI ± 


PJ ± 


Is! Jb 


300 


5 




ft ± 


[31 ± 


R ± 


600 


6 


ID ± 


m ± 


13 ± 


1250 


50 


7 

JfcttW 


151 ± 


m ± 


PJ ± 


1075 


700 



coo60] nt>titc&mi&mc-?\,*x x ¥*3&&« ta 
Mas. mw& (k> , sitsffl^. sss^taa^is 

<T. c. c) . *saffi!rtfeJ:e«ft»WJE«aB£Ofc. 

Z&ZmitctmKZm^X. lkHz, lVrms© 
*m (K) »*<MB*«tJIMfrttt*»%»lfiOft:. INS 



SSmsgag&SScW:. 2 0-C<DSSiB2$5£gi&£ UT - 2 5 

20 isriaii&fcjgffi ( 1 r) «. tm&^«m>?flrEitt4 

l», 2 0 0 V/ s e c ©SBEjISrS'JSL//c. j4»*>*»J 

CO 0 6 1 ] 
t«2] 



• ... , 



IS 



3 



C9) 
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16 



« > 



S8 a 

* 5 
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« 2: 
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[0 0 6 2 ] IWBa2 *i6IH6*itcj: ^{c. 

1 O'C/h r--6 0 0"C/h rrg^ST 

90UH3 

(0 0 6 3] STSaft 1 *©S*R.N o . 3©*f»^fiH£* 



[0 064] 
[«3] 



CIO) 



17 
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B 2 0 3 


Si0 2 


P b 0 


Al 2 O3 


B a O 


SrO 


MgO 


ZnQ 


i 


34 


2] 


10 


11 


18 




6 




2 


80 


10 




5 


5 








3 


40 


10 




16 


16 


9 


5 




4 


60- 


10 




11 


11 




10 




5 


37 


10 


40 
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coo65] &t>titc&mt&mt: ^rtKox^zzm 

«tt«r«U L*»fc*lJ5Jaaft«S6«:5 0- 1 0 O'Cffi 
XMM4 

(0 0 6 6 ] *r, **tefl»fcJ:*)*fifc*4v 500 
- 9 0 0 'CTHMMI b /cfjtea 1 *OK»N o . 3 (Ctk 

F.BC7 0%Ag/3 0%Pd(D«g^-* h 

cwBttfcWKu >**jttiitu ^aasz o o -c 

ArOftfrT, 1 0 7 5 , C'C2^»JU/£:. 

8t ^»*S4ur«^--^h*8 0 0'cr«Efir#w, 

MLCSKiSOfe. COMLCOJBtKtt, 4. 5x3. 
2 mm, JSfiSao 1 iS *fc »)OJ»*ttiB2 4 urn, 
tt2 8nFr»ofc. 

[0 06 7 ] ?ft fcftfcML Cttt S*Oift!£«rt4#- 
2 5-8 5 , CCDS5Sr± 1 3 EiAJi 

-<T^«EE5 0VOEP»D^6E)8Mb»tt+9Xr % « 
Wtifctt* 1. 15%T*o/c. 



BftttntLXPh* La, Zr, TiO&fttB}^ 
[006 8] (Pbo.tiLao.ii) a (Zr 0lT Ti 
o.. )o., 7 O j V*:)\stb (m) = A/0. 9 7*nFIEil" 

4<offl*2:ttiiiajficctt*j:^«:iB^b, ^-i^ws 

^l/tea. 9 0 Q'CVfombtc. orJ^r, C<D<K&{£ 
ffifiWa? L 2 0 0 - 1 2 5 (TCrSSffi 

[0069] »6nfcwt<«B«iw6»«coc>r . m 

* * y -j&KtaW 5tan5, *&&jgfn\ 

(k) <D&xmtm$zmmim&m&®<Dmw*msfo 

1 mmifgU/cfi M®Ki£& 1 2 mm<DA 
*WWfcB5»>t«:flHr»r, 1kHz. lVrmsO^ft 

iJBtt^ffi^eiffflUft:. WEt an Stt, IJEiWjea* 

( I R) ttl»fflBttt«rm^rWI3K»>{-k: 1 0 0 Vco 

EifSAftRRtt, WIBRS»BSaiaJ!m«J|[S 4 0 0 

*tfWfc!^t**B^ 8 5'C, 9 5%RHCDtI^fIS 
*T7 0 0 V dt £5 0 OWIBEPariCifciOtf o 

[0 0 7 0] 
C«4] 





19 




(li) 
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1 


0. 85 


7200 


i. LB 


10600 


i (inn 

i y u u 


0 


O 

£* 




7000 


1. 21 


10500 


980 


0 


3 


0. 92 


6850 


1. 19 


10200 


950 


0 


4 


0 34 

Vt j 7 


fid fin 

D10U 


1. 15 


1O300 


970 


0 


5 


0. 97 


6260 


1. 30 


1O000 


980 


5 


6 


1. 00 


5750 


1. 41 


1O500 


950 


20 


7 


1. 03 


4810 


1. 17 


9000 


800 


100 


8 


1. 05 


4530 


1. 19 


8000 


750 


100 



CO 0 7 1 ] SiME«4*6l86*>!S:J:5k:KrSa— ftSCd 
T)<D*)\>tb <m) £0. 8 5£m<l. OOib/cgf« 

(CKQSIHU mffl5£|BI4R&:ft£«:j:i}tt&i,T7' 

J&HKS: 1 0 0 TUb 0 < «-5-txW±TCfS C t AST* 
HJSWI7 

C0072] *r. *l**«ffiKJ:i)AaSh, 50 0 
~9 0 0'C"C«ft*aiO!'fc«nE«4«*>OW4No. lKin 30 

ffeU h'ff-fU- KS?*i.**-£ffl(,>TJ¥i*3 8 

Mmo^y->i/- h^sttfc. -3^Jt>T\ coy; 

h±CC7 0%A?/3 O^Pd <.vrt%) 

S&£2 0 0 'C/h r O^frT. 1 0 7 5 'CT 2 B#fy]gg 
E£0/c. #g#5&, ft-gpmgiLTjg^-.* h£8 OO'C 



4, 5X3. 2mm. 8&i£f£<D im&tcKKDm&l,Ztf}2 
4am, SI(i3 2nFT*nfc. 
CO 07 3] fSfcftfcMLC}*. SSoaS1ttt*i-2 
5~8 5'C©«5ffi1?±2 0%«rt-C*^ > EIAJ^tS 

«E 5 0 VOEPJjQBSKteW 4SJK<t*tt+ 9 
■3. RflSflBfctil. 2 5%-C*ofc. 
«fc«8-l 5 

C0 0 7 4] Pb, La, Zr, Ti, CuCDWftfift 

9 0 o-c-ris^orc. -a-anr. cwsxtttffl*. n 

Tjitt. fifcgL-'C. SSI 7mm, J5§fa2mm©R*g 

a. 10 50-1250 'CXimhX-&&,<ni 

I) O«J«KCut»l|»flr0ft;Tla«5(C5VS-8a«0 

sf'Wjcu ««sAnd* o & ^mrnwrnajsmti j& tj. 

CO 0 7 5] 
C*5] 



C12) 
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»5 fa 


8 fa * 

(cuoa») 


X 


y 

C * ;u ) 


*^*t Cm) 


3SJS0*J 8 


0. 16 


0. 3 0 


1. 00 


C uO 


0. 1 


mmm 9 


0. 37 


0. 2 5 


0. 9 2 


Cu 0 


0. 2 


m&mi o 


0. SO 


0. 15 


0. 9 5 


C u 


0. 3 


fUaWl. 1 


0. 2 5 


0. 3 0 


0. 9 7 


C u O 


0. 4 




0. 2 5 


0. 30 


0. 9 7 


Cu 0 


0. 5 




0. 25 


0. 3 0 


0. 9 7 


Cu 0 


1 




0. 2 5 


0. 3 0 


0. 9 7 


Cu 0 


2 




0. 2 5 


0. 3 0 


0. 97 


C u 0 
C u 3 0 


0. 6 


i 


0. 3 7 


0. 25 


0. 9 2 







[0 0 7 6] f»6<afc»««»«cot>r, S«m 
(K) , ' SMHKfc. - 2 5-8 S'COfiKIBacb-S 5 

2 5"c©attfiH«:*jw4»«*aa[»a ct. 
fc. tt*s, r«* (k> . RstRjit tbKifEttiinax 

5-125 'C©Ofi«SBfi!)R**ilK««:tt % 2 5 'CO 
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0. lmmS5*4*fflU> % jta£^-fr^r*EE*2 00 V 
S^EPtal-TS«{b**S!JffiU C<DB$CD3Hb^C* 

btc 0 m&mmimm (cr«i> « % 25^0-1 2 

5-CTO (1 kHz x <*6*»&£i2# 

fit) *6**fc. *©ilS*4TSa*6K:>ftLrfc. 
[0 077] 
C«63 
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CO 0 7 8] 1ft83&6a>69B6fcttJ:5K:Cu?:8$fln$ 

Hfeffl 16-19 
C0 07 9]Pt>. La. Ba, Sr. Ca. Zr, T 

•&?nr;ast9ft*9 oo'crosufc. o-3i,»t. c 



^r^3-;U*3ta*TJBtt. ISIU. as 17 mm. 
/*3tt2mm©n««tt£jg/$i,fc. mTSeSRi* 
fcASv-W > S^cfJ 1 0 5 0-1 2 50 'CTJI 

*§l/-C-«2i£cin-b), CHI-c) ©||/£tt:Cu*SSlo£ 

[0 0 8 0 ] 
C*7 J 
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[0 08 1] »fchfcS*^ft:K:-^T* R«« ?tOiI5iaa3S'ffiCCJ:Oa9£Lfc. *<Dtt**T»a*8 

(K) , Bf«tR& -2 5-8 5'C<Di&mmmt-5 5 (C^Ofc. 
-1 2 5 - COftffiffiH«:*J^4R**aitffi» (T. [0 0 8 2] 

C. C) . M$ODC^^7^MI4, R^a^ODA 40 [«8] 
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HSS#I2 0-2 4 
[0 08 3] ttTlS^Jg^J 1 3 <Dmf&(Dm^ftW&W&® 



[0 0 8 4] WfcftfcSttlSfctCO^T, R«3£ 
(K) , RW*jfe. -2 5-8 5*C<DfiSiES<t-5 5 
-12 5 "COattlSffiCCiaWaRTOJRJSfflitt (T. 

C > < -f 7 J: U«SfisSi«« WTiS b tc<D 4 Htt 
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[0 0 8 6] WS2S9*>6«fcjfeJ:5KS«SW2 0 — 2 

[0 0 8 7] jElfc, *IS#O»S*4 0 0MinecuycW 
l^BSH-*2 0flDf1NKU, 8 5'C, 9 5 ^RHOiSa • iS 
fflr7 0 0V©*E*EiainU »SJIffiWR*?f 

^a»3&so tmtiit^&mrzctimm 

Sftfc. S6«C, BI«ttflCS©K«-2 0fitco^r2 5 

o-cr7 o o vcd*ee*2 ^wwmr ^mmMwm 



Xtt0>2 5 

[0 0 8 8 ] *"S\ hWSBKWI 3©lft3»a6ft-5»* 
&C7 0%A g/3 O^Pd (wt%) <DS5ffi^-*h;& 
JSU/c fl *SS5», ?f8f«ffi<fcbrflR^-X h*8 0 0"C 
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4. 5X3, 2mm, ffigfi&D 1 /B£>/c9 ©flW*flj 2 

CO 0 8 9 ] &fcft/cMLCte, S«©»I£«H***- 2 
5-8 5*C(Dfuffir± 1 0%fe(F*5T*9 % E IAJM 
<DB«ttS:SSSU £?c-5 5-1 2 5'C<Df5Hr±2 
2^J£irt-C*0, E I A S €rrSST ^ t (D 

Hifc#l2 5-3 3 
[0 09 0] Pb, La, Zr, Ti, Cu, Ba, S 
r, Ca, Nb. T aOtt{fc»*4titt^Bl^t*3&s 

waoaffitkrE^s tir tt-53»ft* 900 *ct<k& u 
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[0 0 9 2] »&ftfcS*tt#CC-3lr»T, 
(K) . B«»ite % -2 5-8 5 *CCDtgS©B i - 5 5 
— 1 2 5 *C©affiJ6HCC*5W5R«*jaSflR«t (T. 
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(54) CERAMIC CAPACITOR 
(57)Abstract: 

PURPOSE: To provide high dielectric constant, excellent thermal characteristics, 
low baking temperature and excellent breakdown strength by inserting dielectric 
ceramic composite which has a composition expressed by a specified equation and 
whose average grain size after baking is below a specified value between 
electrodes . 

CONSTITUTION: A dielectric ceramic composite which has a composition expressed by 
an equation and whose average grain size after baking is below 3 [mu] m is inserted 
at least between a pair of electrodes. However, the mole ratio (m) of 
x=0.05-0.90, y=0-0.8 and A/[l-(x/4)] in an equation are 0 . 85<=m<l . 00 . For example 
in the composition figure to the right, the composite on the line connecting each 
point of ACDEKM and inside the lines are used as a dielectric body. In addition, 
since baking is difficult due to evaporation of PbO on the line y=0 of the 
figure, the composition inside the lines connecting each point of BCDEKL (y=0.02 
at point B, L) is preferable. 
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CLAIMS 



[Claim(s) ] 

[Claim l]general formula (Pbl-x Lax) Al(Zrl-y Tiy) - (x/4) 03 (I)However, it haa 
x= 0.05 to 0.90, y= 0 to 0.8, and the presentation expressed with the mole ratio 
(m) is 0 . 85<=m<=l . 00) of A/ [1- (x/4)]. (--And the ceramic condenser characterized 
by for the mean particle diameter after baking having made the dielectric 
porcelain constituent which is 3 micrometers or less placed between 
inter-electrode [ of a pair 3 at least, and having arranged it. 

[Claim 2]General formula (Pbl-x Lax) Al(Zrl-y Tiy) - (x/4) 03 -- (II) (-- however, 
the ceramic condenser characterized by having made x= 0.05 to 0.90, y= 0 to 0.8, 
and the dielectric porcelain constituent of the presentation expressed with the 
mole ratio (m) is 0 . 85<=m<l . 00) of A/[l- (x/4)]' placed between inter-electrode [ 
of a pair ] at least, and having arranged them. 

[Claim 3]General formula (Pbl-x Lax) Al(Zrl-y Tiy) -(x/4) 03 -- (III) (However) The 
mole ratio (m) of x= 0.05 to 0.90, y= 0 to 0.8, and A/ [1- (x/4)] is converted to 
100 mol% of 0.85 <=m<= constituents which are 1.00 and are expressed at CuO . Cu 
or Bi 203 not more than 4 mol % Ceramic condenser characterized by having made 
the dielectric porcelain constituent which converted and carried out addition 
content of the Bi not more than 2 mol % placed between inter-electrode [ of a 
pair ] at least, and having arranged it. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[00013 

[Industrial Application] This invention relates to the ceramic condenser which was 

excellent in the temperature characteristic. 

[0002] 

[Description of the Prior Art] In recent years, the capacitor which made the 
dielectric porcelain constituent of a high dielectric constant placed between 
inter-electrode is known widely, and many suitable dielectric materials for said 
capacitor are developed. As electrical characteristics demanded from these 
dielectric materials, a big dielectric constant, a small dielectric constant 
temperature coefficient, low dielectric loss, a low dielectric constant bias 
electric-field dependency, low insulation resistance, etc. are mentioned. 
Moreover, when using said capacitor for an electronic circuitry, the stable 
temperature characteristic (T. C.C) may be especially required over a wide range 
temperature field. By B specification of EIAJ (Electronic Industries Association 
of Japan) specification, the rate of change of the capacity in a -25 degrees C - 
85 degrees C temperature field For example, less than **10%, By C specification, 
the rate of change of the capacity in a -55 degrees C - 125 degrees C temperature 
field by X7R specification of EIA (Electronic Industries Association) 
specification less than **20% Less than +*15%, The rate of change of the capacity 
in the still more nearly same temperature field by X7S specification is specified 
as -33% - +22% by X7T specification less than **22%. 

[0 0 03] Furthermore, since it is calcinated in [ an electrode and a dielectric 
layer ] one when a laminating type component is considered, it is necessary to 
use a stable thing also with the burning temperature of dielectric materials as 
an electrode material. Therefore, if the burning temperature of dielectric 
materials is high, expensive ingredients, such as platinum with the high melting 
point (Pt) and palladium (Pd) , must be used. For this reason, the dielectric 
materials in which baking at the low temperature of 1150 -degree-C or less extent 
is possible are required so that cheap electrode materials, such as Ag, can be 
used. 
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[0004] As a dielectric porcelain constituent of a high dielectric constant known 
from the former, there are some which dissolved stannate, zirconate, a titanate, 
etc. to this by using barium titanate (BaTi03) as the base. However, BaTi03 Since 
burning temperature is about 13 00-1400 degrees C and an elevated temperature, the 
dielectric materials of a system must use the expensive ingredient which bears 
said temperature, such as Pt and Pd, inevitably as an electrode material, and 
cause cost quantity. Moreover, since said dielectric materials have the large 
DC-bias dependency of a dielectric constant, when rated voltage is impressed, 
they produce the sharp decline in a dielectric constant. Furthermore, since the 
obtained dielectric porcelain constituent has a particle size as large as about 5 
micrometers, when this is used for a stacked type ceramic condenser (it 
abbreviates to MLC) , it cannot make a dielectric layer thin but has the problem 
of being unable to miniaturize MLC. 

[0005]BaTiO3 mentioned above In order to solve the trouble of system dielectric 
materials, research of various kinds of constituents is made. For example, what 
made iron and lead niobate the subject (JP , 57-57204 , A) , the thing ( JP, 55 -51759 , A) 
which made magnesium lead niobate the subject, the thing (JP, 55-144609 , A) which 
made the magnesium lead wolframate the subject, the thing ( JP ,58-2 17 462, A) which 
made the subject magnesium, iron, and a lead wolframate are known. 

(0006] However, a dielectric constant is high, it excels in many electric 
properties which say small that withstand voltage is high over a large 
temperature requirement [ as / the temperature change of whose is -55 degrees C - 
125 degrees C ] , and, moreover, the present condition is that the dielectric 
porcelain constituent of a high dielectric constant that low- temperature baking 
is possible is not obtained. Moreover, miniaturizing becomes difficult when it is 
applied to said MLC with about 5 micrometers also in this dielectric porcelain 
constituent, since particle size is large. 

[0007] The research which is, on the other hand, going to mix the constituent with 
which the temperature characteristics of a dielectric constant differ, and is 
going to acquire the good temperature characteristic is also made. For example, 
mixing of a lead compound perovskite ingredient (a relaxer is called henceforth) 
is indicated by JP , 59-203759, A. However, these dielectric materials have large 
T.C.C and the temperature characteristic is not enough. 

[0008] Moreover, as dielectric materials which have the temperature characteristic 
which electrical characteristics which were mentioned above were good and was 
moreover extremely excellent, it is the temporary -quenching fine particles of a 
relaxer, and BaTi03 . There is a dielectric porcelain constituent of a high 
dielectric constant obtained by calcinating mixture with the temporary -quenching 
fine particles of a system ingredient. For example, in JP, 61-250904 , A, it is 
Pb(Znl / 3 Nb 2/3) 03. The temporary-quenching fine particles of a system 
ingredient, and BaTi03 By calcinating mixture with the temporary -quenching fine 
particles of a system ingredient, the technique of obtaining the dielectric 
porcelain constituent which has the very good temperature characteristic is 
indicated. 

[0009] However, said relaxer and BaTi03 It sets to the complex of a system 
ingredient and is BaTi03 . Since the direct-current bias dependency of a 
dielectric constant and the AC bias dependency of dielectric loss (tandelta) are 
large, when the dielectric layer of a capacitor, especially MLC is made thin, 
decline in a dielectric constant is caused. Since the alternating voltage which 
joins per layer increases, dielectric loss increases sharply, and it becomes 
impossible and to fill delta<=2.5% of tan(s) which are B specification of EIAJ, 
and X7R specification of EIA (however, when for lVrms which is a measurement 
electrical potential difference to estimate). Thus, BaTi03 The magnitude of the 
dielectric constant of a system ingredient and the bias dependency of dielectric 
loss had become a serious failure for the miniaturization of MLC , i.e., the 
lamination of a dielectric layer. 

[0010] Moreover, BaTi03 With a system ingredient, since the rate (aging rate) that 
a dielectric constant falls with time amount is large, when the capacitor 
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produced using this ingredient is used for a long period of time, there is also a 
problem that a desired capacity is no longer obtained. Furthermore, with a 
relaxer, withstand voltage is BaTi03 . In the case of said capacitor which there 
is a problem that it is small as compared with a system ingredient, and was 
produced using the relaxer, the miniaturization of MLC, i.e., the lamination of a 
dielectric layer, was very difficult. 

[0011] In addition, although there was an indication of a PLZT ceramic capacitor 
which fulfilled X7R property to JP , 57-62521 , A, and was excellent in the 
direct-current bias dependency of a dielectric constant, burning temperature was 
as high as 1250 degrees C or more, and there was a trouble that particle size was 
large. For this reason, when MLC was produced using these dielectric materials, 
the cheap electrode material of Ag/Pd=70 / 30 <wt% ratio) could not be used as an 
internal electrode, but in order to use the electrode material of Ag/Pd 
containing many Pd, there was a problem that a manufacturing cost increased. 
Moreover, since particle size is as large as about 5 micrometers, the problem of 
a mechanical strength being unable to make a low thing and a dielectric layer 
thin also exists. Furthermore, generally the problem that the dielectric 
porcelain constituent with a large particle size had small withstand voltage also 
existed. 
[0012] 

[Problem(s) to be Solved by the Invention]As mentioned above, the dielectric 
constant was high, and it covers the range where the temperature change is large 
and was small, and moreover, the ceramic condenser in which withstand voltage is 
large and low- temperature baking is possible was not obtained until now. 

[0013] This invention was made in order to solve such a problem, and it aims at 
offering the ceramic condenser the temperature characteristic excelled [ ceramic 
condenser ] in the high dielectric constant, and burning temperature excelled [ 
ceramic condenser ] in the proof -pressure property low. 
[0014] 

[Means for Solving the Problem] The ceramic condenser concerning this invention is 
characterized by having made dielectric porcelain constituent (1) - (3) explained 
below placed between inter-electrode [ of a pair 3 at least, and having arranged 
it. 

Dielectric porcelain constituent (1) 

This dielectric porcelain constituent is a general formula. (Pbl-x Lax) Al (Zrl-y 
Tiy)-(x/4) 03 (I) [0015] (-- however, it has x= 0.05 to 0.90, y= 0 to 0.8, and 
the presentation expressed with the mole ratio (m) is 0 . 85<=m<=l . 00) of A/ [1- 
(x/4)], and the mean particle diameter after baking is a thing 3 micrometers or 
less. Said general formula (I) The reason for having specified the presentation 
range of the dielectric porcelain constituent expressed is explained. 

[0016] (a) In x which specified said ratio of Pb and La, if said x is made less 
than into 0.05, the temperature coefficient of a dielectric constant becomes 
large and is not practical. On the other hand, if said x exceeds 0.90, a 
dielectric constant will fall remarkably, 

[0017] (b) In y which specified said ratio of Zr and Ti , if said y exceeds O.80, a 
dielectric constant will become small. In addition, as for said y, it is 
desirable that it is y>=0.02 in consideration of a degree of sintering. As a 
desirable mode of said x and y, as shown in drawing 1, it is A (x= 0.05,.y= 0,0). 

B(x=0.05,y=0.02) 
C(x=0.05,y=0.30) 
D (x=0 . 25 ,y=0 . 50) 
E (x=0 .50 ,y=0 .80) 
F(x=0.80,y=0.80) 
G (x=0 .35 ,y=0 . 02) 
H(x=0 .35,y=0. 0) 
I(x=0.60,y=0.0) 
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J(x=0.60,y=0.02) 
K{x=0.90,y=0.80) 
L(x=0.90,y=0.02) 
M(x=0.90,y=0.0) 

The case where the constituent on the line which comes out and connects each 
point of ACDEKM among the points shown, and in a line is used as a dielectric is 
mentioned. 

[0018] Furthermore, as for the line top of y= 0 of drawing 1, in the dielectric 
porcelain constituent concerning this invention, it is desirable to consider as 
the presentation inside [ which connects each point of BCDEKL by evaporation of 
PbO since sintering is difficult ] a line. 

[0019] The temperature characteristic of a dielectric constant falls in few 
fields, the outside of La(s), i.e., amount, (x) of the line which connects ACDE 
of drawing 1, and there is a problem that piezoelectric becomes large. Moreover, 
in a field with many the outside of Ti, i.e., amount, of Line EK, there are 
decline in a dielectric constant, aggravation of the AC bias dependency of 
dielectric loss, and an inclination of a fall of a capacity resistance product. 

[0020] Moreover, there is an inclination for a dielectric constant to fall in many 
fields, the outside of La(s), i.e., amount, (x) of the line which connects FGH of 
drawing 1. However, when a dielectric porcelain constituent is used for the 
presentation on the line which connects each point shown by FGH UK, and in a 
line, although a dielectric constant falls a little, withstand voltage " and 
dielectric loss can be raised further. As mentioned above, the line top of y= 0 
ha3 a desirable constituent on the line which connects each point shown by FGJK 
by evaporation of PbO since sintering is difficult, and in a line. 

[0 021] Furthermore, when the dielectric porcelain constituent on the line which 
connects each point shown by IJKLM of drawing 1, and in a line is used, since 
withstand voltage can be made still higher and the temperature coefficient and 
dielectric loss of a dielectric constant can be made very small, it is suitable 
as a temperature compensating capacitor ingredient. The constituent on the line 
which connects each point to which the line top of y= 0 is shown that it 
mentioned above by JKL by evaporation of PbO since sintering is difficult, and in 
a line is desirable. 

[0022] (c) In said mole ratio (ni) of A/ [1- <x/4)] , if m is made less than into 
0.85, burning temperature will become high and it will become difficult to use an 
electrode material with the comparatively low melting point. On the other hand, 
since superfluous PbO deposits in a grain boundary if said m exceeds 1.00, about 

[ that a dielectric constant falls ] and resistance to humidity deteriorates. In 
order to calcinate at the temperature of 1200-1250 degrees C, it is desirable to 
make said m into the range of 0.90-0.98. 

[0023] The reason which limited the mean particle diameter after said baking is 
that it will become difficult to set thickness of one layer of a dielectric layer 
to 5 micrometers or less when MLC is produced since not only the withstand 
voltage of a dielectric porcelain constituent falls, but the mechanical strength 
when considering as a dielectric layer falls if said mean particle diameter 
exceeds 3 micrometers. Said general formula (I-b) (I) (I-c) It sets to the 
constituent expressed and is the following general formula (I-a) , It permits 
permuting a part of La with other metals so that it may be shown. 

(Pbl-x Laa Prb) Al (Zrl-y Tiy) -[ (a+b) /4] 03 -- (I-a) [0024] However , the mole ratio 
(m) of x= 0.05 to 0.90, y= 0 to 0.8, x=a+b, b<=0.8x, and A/ [1- [ (a+b) /4] ] shows 
0 . 8 5<=m<=l . 00 . 

(Pbl-x Laa Mb) Al (Zrl-y Tiy) - (a/4) 03 -- (I-b) [0025] However , the mole ratio (m) 
of x= 0.05 to 0.90, y= 0 to 0.8, x=a+b, b<=0.8x, and A/ [1- (a/4)] indicates that 
a kind is few with 0 . 85<=m< = l . 00 and M being chosen from Ba, Sr, and calcium. 

(Pbl-x Laa Mb Pre) Al (Zrl-y Tiy) - [ (a+c) /4] 03 -- (I-c) [0026] However , the mole 
ratio (m) of x= 0.05 to 0.90, y= 0 to 0.8, x=a+b+c, b+c<=0.8x, and 
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A/ [1- [ (a+c) / 4] ] indicates that a kind is few with 0 . 85<=m<=l . 00 and M being 
chosen from Ba, Sr, and calcium. 

[0027] As for said dielectric porcelain constituent, it is desirable to use the 
impalpable powder compounded with the hydrothermal crystallization, method as a 
start ingredient. The solution containing each configuration metallic element of 
a dielectric porcelain constituent is specifically prepared, this solution is 
processed under elevated- temperature high pressure, and impalpable powder is 
deposited in a solution, according to this approach -- powder very detailed as a 
start ingredient -- it can prepare --a sake -- said dielectric porcelain 
constituent -- it becomes possible to control mean particle diameter easily to 3 
micrometers or less . 

[0028] Since the impalpable powder compounded with said hydrothermal 
crystallization method is very [ in presentation ] uniform, it becomes possible [ 
obtaining a dielectric porcelain constituent uniform in presentation as a result 
] . Furthermore, since said impalpable powder has very high activity, here which 
the programming rate at the time of baking is gathered here, and attains low 
temperature- ization of burning temperature is possible for it. In this case, as 
for said programming rate, it is desirable to consider as the range of 110 
degree-C/hr-600 degree C/hr. When most effectiveness of low- temperature baking 
will not be acquired if this reason makes said programming rate under 110 degrees 
C/hr, but said programming rate, on the other hand, exceeds 600 degrees C/hr, 
it is because there is a possibility that the eburnation of a dielectric 
porcelain constituent may become inadequate. In addition, since tiie effectiveness 
of the formation of low -temperature baking will become large if a programming 
rate is quick, as for the lower limit, it is desirable to carry oxxt to more than 
200 more degrees C/hr more than 150 degrees C/hr. When manufacture of MLC is 
considered, since the time amount of a baking process can be shortened, that a 
programming rate can be made quick not only controls diffusion of Ag from an 
internal electrode, but it has a great merit. And since it can sinter at low 
temperature in a short time, the particle diameter of a dielectric porcelain 
constituent can be made small, and it becomes possible to improve, the mechanical 
strength. 

Dielectric porcelain constituent (2) 

This dielectric porcelain constituent is a general formula. (Pbl->c Lax) Al (Zrl-y 
Tiy)-{x/4) 03 -- (II) [0029] (-- however, it consists of x= 0.05 to 0.90, y= 0 to 
0.8, and a presentation expressed with the mole ratio (m) is 0 . 85<:=m<l . 00 ) of 
A/[l- (x/4)] . The reason and the desirable mode of a convention of said ratio (x) 
of Pb and La and said ratio (y) of Zr and Ti are the same as that of the 
dielectric porcelain constituent (1) mentioned above. 

[0030]ln said mole ratio (m) of A/ [1- (x/4)3, if m is made less than into 0.85, 
burning temperature will become high and it will become difficult, to use an 
electrode material with the comparatively low melting point. On the other hand, 
since superfluous PbO deposits in a grain boundary if said m is made or more into 
1.00, about [ that a dielectric constant falls ] and resistance to humidity 
deteriorates. In order to calcinate at 1200-1250 degrees C, it is desirable to 
make said m into the range of 0.90-0.98. In the constituent expressed with said 
general formula (II), it permits permuting a part of La with other metals, as 
shown in the following general formula (Il-a) , (Il-b) , and (II-c) - 

(Pbl-x Laa Prb) Al (Zrl-y Tiy) - [ (a+b) /4] 03 (Il-a) [0031] However, the mole 
ratio (m) of x= 0.05 to 0.90, y= 0 to 0.8 ( x=a+b, b<=0.8x, and A/ [l- [ (a+b) /4 ] ] 
shows 0 . 8 5 < =m< 1.00. 

(Pbl-x Laa Mb) Al (Zrl-y Tiy) -(a/4) 03 -- (Il-b) [0032] However , the mole ratio (m) 
of x= 0.05 to 0.90, y= 0 to 0.8, x=a+b, b<=0.8x, and A/[l- (a/4)], indicates that 
a kind is few with 0.85<=m<1.00 and M being chosen from Ba, Sr, and calcium. 

(Pbl-x Laa Mb Pre) Al (Zrl-y Tiy) - [ (a+c) /4] 03 -- (II-c) [0033] However , the mole 
ratio (m) of x= 0.05 to 0.90, y= 0 to 0 . 8 , x=a+b+c, b+c<=0.8x, and 

A/ [1 - [ (a+c) /4] ) indicates that a kind is few with 0 . 85<=m<l . 00 and M being chosen 
from Ba, Sr, and calcium. 
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[0034] Although the powder obtained by various kinds of synthesis methods, such as 
a hydrothermal crystallization method mentioned above as a start ingredient, a 
coprecipitation method, and a chemosynthesis method using a metal alkoxide, ' can 
be used for said dielectric porcelain constituent, it is desirable to use the 
impalpable powder compounded especially with the hydrothermal crystallization 
method as a start ingredient . 
Dielectric porcelain constituent (3) 

This dielectric porcelain constituent is a general formula. (Pbl-x Lax) Al(Zrl-y 
Tiy)-(x/4) 03 (III) [0035] (-- however, x='0.05 to 0.90, y« 0 - 100 raol % of 0 

constituents expressed with the mole ratio (m) is 0 . 85<=m<=l . 00 ) of 8 and A/ [1- 
(x/4)] CuO converting Cu or Bi 203 not more than 4 mol % It converts, 
addition content of the Bi not more than 2 mol % is carried out, and it consists 
of a thing. The reason and the desirable mode of a convention of said ratio (x) 
of Pb and La and said ratio (y) of Zr and Ti are the same as that of the case of 
the dielectric porcelain constituent mentioned above. 

[0036] In said mole ratio (m) of A/ [l- (x/4)], if m is made less than into 0 85 
burning temperature will become high and it will become difficult to use an 
electrode material with the comparatively low melting point. On the other hand 
since superfluous PbO deposits in a grain boundary if said m exceeds 1.00, about 

[ that a dielectric constant falls ] and resistance to humidity deteriorates It 
is desirable to make said m into the range of 0.90-0.98 from a viewpoint which 
reduces baking more . 

[00373 Cu which is said addition component For example, Cu2 O, CuO, oxalic acid 
copper, copper hydroxide, various kinds of copper organic compounds, A 1 (Cul/2 
Wl/2) 03, or A- (Cul / 3 Me 2/3) 03 [-- howeverAt least one sort as which A' is 
chosen from calcium, Sr, Ba, and Pb, and Me can be added in the state of the 
perovskite compound containing the copper expressed with] which shows at least 
one sort chosen from Nb and Ta. 

[0038] Said general formula (III) The reason which limited the addition of Cu or 
Bi to 100 mol % of constituents expressed [ causing the fall of the mechanical 
strength of the dielectric layer which will consist of said dielectric porcelain 
constituent if it converts into CuO and addition content of the Cu is carried out 
exceeding four mol %, and ] The insulation resistance in an elevated temperature 
also falls and it is Bi 203. It is because the dielectric constant of said 
dielectric porcelain constituent will fall if it converts and addition content of 
the Bi is carried out exceeding two-mol %. 

[0039] Specifically, it is 0.9375 ( Zr (PbO . 75LaO . 25) 0 . 70TiO . 30) 03 to drawing 2 
About a presentation, the CuO addition content dependency of a hot (125 degrees 
C) capacity resistance product is shown. When the amount of CuO(s) exceeds 
four-mol % from drawing 2, the insulation resistance in an elevated temperature 
is also known by beginning to fall again. Moreover, it is 0.93 75 

(Zr (PbO. 75LaO. 25) 0.70TiO. 30)03 to drawing 3. Ba(Cul/2 Wl/2) 03 of a capacity 
resistance product [ in / presentation / an elevated temperature (125 degrees C) 
] An addition dependency is shown. When the amount of perovskite compounds which 
contains said copper from drawing 3 exceeds four-mol % by CuO conversion the 
insulation resistance in an elevated temperature is also known by beginning to 
fall again. In addition, as for the lower limit of the addition content converted 
into CuO of Cu, it is desirable to carry out to 0.04-mol% from a viewpoint which 
acquires the effectiveness of low- temperature baking. Said general formula 

(Ill-b) (III) (Hi-c) It sets to the constituent expressed and is the followinq 
general formula (III -a) , It permits permuting a part of La with other metals so 
that it may be shown. 

(Pbl-x Laa Prb) Al (Zrl-y Tiy) - [ (a + b) /4] 03 ~ (Ill-a) [0040] However , the mole 
ratio (m) of x= 0.05 to 0.90, y= 0 to 0.8, x=a+b, b<=0.8x, and A/ [l- [ (a+b ) /4l 1 
shows 0.85<=m<=l. 00. ' 1 J 

(Pbl-x Laa Mb) AKZrl-y Tiy) - (a/4) 03 (m-b) [0041] However , the mole ratio 
(m) of x- 0.05 to 0.90, y. 0 to 0.8, x=a + b, b<=0.8x, and A/ [1- (a/4)] indicates 
that a kind is few with 0 . 85<=m<=l . 00 and M being chosen from Ba, Sr and 
calcium. ' 
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(Pbl-x Laa Mb Pre) Al(Zrl-y Tiy) - [ (a+c) /4] 03 (III-c) [0042] However , the mole 
ratio (m) of 0.05 to 0.90, y= 0 to 0.8, x=a+b+c, b+c<=0.8x, and 
A/ [1- [(a+c)/4] ] indicates that a kind is few with 0 . 85<=m<=l . 00 and M being 
chosen from Ba, Sr, and calcium. 

[0043] Said dielectric porcelain constituent carries out weighing capacity of 
copper or the copper compound which was mentioned above beforehand as a start 
ingredient. The powder which carried out temporary quenching and which was 
obtained at 800-900 degrees C Said general formula (III), (Ill-a) (Ill-b) (Ill-a) 
The thing added to the constituent expressed, or said general formula (III) 
(Ill-b) , What added said copper or copper compound directly can be used at the 
time of the weighing capacity of the constituent expressed. In the case of the 
latter, it is desirable to use the thing obtained by various kinds of synthesis . 
methods, such as a hydrothermal crystallization method mentioned above, a 
coprecipitation method, and a chemosynthesis method using a metal alkoxide , 
especially the impalpable powder compounded with the hydrothermal crystallization 
method as a start ingredient. In addition, content of the impurity to the inside 
of said constituent, an additive, etc. is permitted in the range which does not 
spoil the effectiveness of this invention in said dielectric porcelain 
constituent (1) - (3) . 

[0044] for example, ZnO, SrO, NiO, aluminum 203 , MgO, Sb 203, and Si02 etc. it 
is mentioned. However, even if there are many these contents, they are less than 
[ abbreviation 0.5wt% ]. 

C0045] Moreover, it becomes possible by adding Co 203 and MnO to improve T.C.C and 
to fall dielectric loss further, said Co 2Q3 and MnO 100 mol % of said 
constituents receiving less than [ 2 mol % ] -- it is desirable to carry 
out addition content. Furthermore, Nb 205, Ta 205 , and W03 It becomes possible by 
adding to improve insulation resistance, especially hot insulation resistance * 
sharply. 

[0046] Moreover, it is possible by adding various glass components, such as a 
HOUKEI acid system, to the constituent powder of said dielectric porcelain 
constituent (1) - (3) (more than 0.05wt% being effective for an abbreviation iwt% 
less or equal and a general target, even if many) to reduce burning temperature 
and to make particle size small. Therefore, while being able to reduce burning 
temperature further by adding these glass components to the dielectric powder 
obtained by the hydrothermal crystallization method mentioned above, particle 
size is also still smaller and it can carry out. And the eburnation of a 
dielectric layer and further damp-proof improvement are attained. Furthermore 
since reduction of a dielectric can be prevented by adding a glass component, ' 
when it applies to MLC, base-metal electrodes, such as nickel and Cu, can be 
used. Since particle size of a dielectric porcelain constituent can moreover be 
made small, while being able to improve the reinforcement of the ceramic element 
assembly which constitutes a capacitor, it becomes possible to raise withstand 
voltage . 

[0047] Although the thing of various kinds of presentations can be used as such a 
glass component, it converts into an oxide, for example, and it is B-2 03 beyond 
5wt%. And Si02 beyond 10wt% What is contained is desirable. In others, Pb 
aluminum, Ba, Sr, calcium, Li, Mg, Zn, etc. may be included. The example when 
converting into an oxide the component which constitutes glass is shown below. 

Si02 10-60wt%B-2 03 5 -80wt% aluminum 203 0-20wt%PbO 0-40wt%BaO 0-40wt%SrO 
0-20wt%CaO 0-20wt%MgO 0-20wt%2nO 0-20wt%Li2 O 0 - 30wt% (however being the sum 
total as glass 100wt(s)%) 

[0048]Moreover, the alumino borosilicate glass which contains lead (Pb) , aluminum 
(aluminum) , boron (B) , and silicon (Si) in coincidence is also mentioned in this 
case, oxide conversion boron more than 5wt% and silicon more than l0wt% 
and aluminum -- more than 5wt% and lead -- more than 5wt% containing is 
desirable. The desirable presentation of this alumino lead borosilicate glass is 
shown below. 

SiO 2 0 - 20wt% (however being the sum total 100wt(s)%) 10-30wt%B-2 03 
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5-45wt%aluminum 203 5-20wt%PbO 5-40wt%BaO 0-20wt%SrO 0-15wt%CaO 0-10wt%MgO 
0-15wt%ZnO 0-15wt%Li2 O 

[0049] The ceramic condenser concerning this invention can be obtained by being 
placed between inter-electrode [ of a pair 3 at least, and arranging said 
dielectric layer, using said dielectric porcelain constituent (1) - (3) as a 
dielectric layer. The various gestalten known for the fields concerned, such as 
mold or coated structure, and structure held in insulating oil, are adopted with 
resin, an insulating varnish, etc. in the capacitor element body with which the 
concrete gestalt of this ceramic condenser consists of said dielectric layer and 
electrode. In addition, said electrode permits not only a pair but the thing for 
which more than one are formed. 

[00503A laminating type ceramic condenser (MLC) can be manufactured by 
calcinating predetermined number of sheets, after performing a laminating, 
sticking by pressure, and cleaning, after adding and slurring a binder, a' 
solvent, etc. into the start ingredient which consists for example, of said 
dielectric porcelain constituent (1) - (3), forming a green sheet and printing an 
internal electrode on this green sheet. 

[00S1] 

[Function] According to this invention, it is said general formula (I) . By having 
the presentation expressed and considering as the configuration whose mean 
particle diameter after baking made the dielectric porcelain constituent 3 
micrometers or less placed between inter-electrode [ of a pair 3 at least, and 
has arranged itlt has high intensity, high withstand voltage, low dielectric 
loss, a small dielectric loss AC bias dependency, and a small dielectric constant 
temperature coefficient, and a capacity resistance product is also large and a 
capacity resistance product can obtain further the ceramic condenser which has 
the property which was [ show / a value high enough ] excellent also at an 
elevated temperature. Therefore, it can use suitable for a ceramic condenser 
which is described below concretely. 

[0052] (a) Said dielectric porcelain constituent has high intensity, and the mean 
particle diameter after baking is 3 micrometers or less, since it is high 
withstand voltage, if said constituent is used as a dielectric layer, it can 
reduce the dielectric layer thickness of a hit further, and it becomes possible [ 
producing small mass MLC ] . 

(b) It can use effectively also as a thick film condenser of low-temperature 
baking by printing and calcinating said dielectric porcelain constituent to the 
circuit board etc. 

(c) Since the AC bias dependency of dielectric loss and dielectric loss is small, 
said dielectric porcelain constituent can be effectively used also as the object' 
for an alternating current, and an object for RFs . 

[0053]Also moreover, by considering as the configuration which said dielectric 
porcelain constituent of the presentation which is expressed with said general 
formula (II) according to this invention was made to be placed between 
inter-electrode [ of a pair ] at least, and has arranged itThe ceramic condenser 
of the high performance in which the high intensity which is the property which 
was excellent in said dielectric porcelain constituent, high withstand voltage, 
low dielectric loss, the small dielectric loss AC bias dependency, the small 
dielectric constant temperature coefficient, the big capacity resistance product, 
and an elevated temperature and a high capacity resistance product were employed' 
efficiently, and high-reliability can be obtained. 

[0054] FurthermoreAccording to this invention, it is said general formula (III). 
It converts to 100 mol% of constituents expressed at CuO . Cu or Bi 203 not more 
than 4 mol % By considering as the configuration which the dielectric porcelain 
constituent which converted and carried out addition content of the Bi not more 
than 2 mol % was made to be placed between inter-electrode [ of a pair 3 at 
least, and has arranged itThe ceramic condenser of the high performance in which 
the high intensity which is the property which was excellent in said dielectric 
porcelain constituent, high withstand voltage, low dielectric loss, the small 
dielectric loss AC bias dependency, the small dielectric constant temperature 
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coefficient, the big capacity resistance product, and an elevated temperature and 
a higher capacity resistance product were employed efficiently, and 
high-reliability can be obtained. Moreover, a comparatively cheap electrode 
material like a Pd-Ag system alloy with few Pd contents (for example, 
Pd/Ag=30/70,-wt% ratio) can be used for said dielectric porcelain constituent, 
without using the expensive ingredient which bears elevated temperatures, such as 
platinum and palladium, as an electrode material like before, since baking at low 
temperature (1150 degrees C or less) is possible, this time -- A* (Cul/2 Wi/2) 03 
or A' (Cul / 3 Me 2/3) 03 [-- howeverlf at least one sort as which A 1 is chosen 
from calcium, Sr, Ba, and Pb, and Me add the perovskite compound containing the 
copper expressed with] which shows at least one sort chosen from Nb and TaSaid 
general formula (III) Since electrical neutrality with the constituent expressed 
can be maintained, decline in the dielectric constant resulting from an addition 
component can be suppressed. 
[0055] 

[Example] Hereafter, the example of this invention is explained to a detail. 

Example 1 [0056] The oxide or carbonation object of Pb, La, Zr, and Ti 
heat-treated the fine particles which it comes to blend by the desired 
presentation ratio at 500-900 degrees C, and made said fine particles a desired 
specific surface area. It continued, polyvinyl alcohol was moreover corned and 
cast as a binder to these fine particles, and the element assembly of a disk with 
a diameter [ of 17mm ] and a thickness of about 2mm was formed. Subsequently, 
after carrying out the debinder of said element assembly, it sintered at 
1000-1300 degrees C among air. However, when sintering at low temperature, glass 
was added to the fine particles heat-treated at 500-900 degrees C. 

[0057] About the particle size of the obtained sintered compact, the straight line 
of the die length of arbitration was drawn on the SEM photograph, and it asked by 
doubling the die length of this straight line 1.5 to the value divided by the 
number of the grain boundaries which cross that straight line. Moreover, the 
withstand voltage property of a sintered compact of having said particle size was 
investigated. After the withstand voltage property processed said sintered 
compact into 0.4mm thickness and made it the disc-like sample, it vapor-deposited 
silver to both sides of said sample, and measured it at the pressure-up rate of 
200 v/sec. The relation between the particle size of this sintered compact and 
withstand voltage is shown in drawing 4. By setting particle size of the 
dielectric porcelain constituent after baking (sintered compact) to 3 micrometers 
or less shows that withstand voltage can be improved so that clearly from drawing 

Example 2 [0058] It was obtained by the hydrothermal crystallization method and 
the fine particles made into the presentation ratio which shows the component of 
Pb, La, Zr, and Ti in the following table 1 were used as the start ingredient it 
heat-treated at 500-900 degrees C if needed, and said fine particles were made 
into a desired specific surface area. Subsequently, the polyvinyl alcohol of a 
binder was moreover corned and cast to these fine particles, and the disk element 
assembly with a diameter [ of 17mm ] and a thickness of about 2mm was produced 
After continuing and carrying out the debinder of said component object, it 
sintered at the temperature shown in the following table 1 in air. The 
programming rate was made into the conditions shown in the following table 1 in 
this baking. 

[0059] 

[Table 1] 
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[0060] About each obtained sintered compact, mean particle diameter, relative 
density, a dielectric constant (kappa), dielectric loss, a dielectric constant 
temperature coefficient (T. C.C), insulation resistance, and withstand voltage 
were measured. In addition, mean particle diameter was measured by the same 
approach as said example 1. Said relative density was measured by the Archimedes 
method. However, about the sintered compact with a low consistency, it asked by 
measuring an outer-diameter part. After said dielectric loss (tandelta) processed 
said sintered compact into 1mm thickness, using the test piece which was able to 
be burned on both sides in the silver electrode, it was measured with the digital 
LCR meter in the conditions of 1kHz and IVrms, and computed said dielectric 
constant (kappa) from the measured value and geometry. Said dielectric constant 
temperature coefficient was expressed with the maximum of the change width of 
face in a -25- 85-degree C temperature requirement on the basis of the dielectric 
constant of 20 degrees C. Said insulation resistance <IR) was computed from the 
value measured after impressing the electrical potential difference of 250V to 
said test piece for 2 minutes using an insulation-resistance tester. Said 
withstand voltage property was measured at the pressure-up rate of 200 V/sec 
using the test piece which vapor-deposited silver to both sides of the disk which 
processed said sintered compact into 0.4mm. This measurement result is shown in 
the following table 2. 
[0061] 
[Table 2] 
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[0062] It not only can fall burning temperature by leaps and bounds, but by 
calcinating the dielectric of the perovskite structure which used as the 
principal component the lead compounded with the hydrothermal crystallization 
method by programming- rate 110 degree-C/hr-600 degree C/hr shows that particle 
size can be set to 3 micrometers or less so that clearly from said table 2. 

Example 3 [0063] the dielectric porcelain constituent which boiled the 
hydrothermal crystallization method of sample No. 3 in said table 1 and was 
compounded more -- a glass component -- 0.05 - lwt% -- it added, the disk sample 
was produced by the same approach as an example 2, and it calcinated on the same 

Show^ iH/ 8 /^ 16 N °- 3 ^ n thiS tabl£ X - In addition < « * 9lass component, as 
shown in the following table 3, five kinds of samples were used. 

[0064] 
[Table 3] 
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[0065] Each obtained sintered compact has the property which is hardly different 
from sample No . 3 of said table 2, even when which glass is used, and moreover 
burning temperature was able to be reduced by further 50-100 degrees C Moreover 
the particle size of a dielectric porcelain constituent layer was able to become' 
still smaller by addition of glass, and was able to be set to about 1.5 
micrometers . it came out . 

Example 4 [0066] First, it was compounded by the hydrothermal crystallization 
method, the organic solvent and the binder were added and slurred to the fine 
particles of the presentation shown in sample No. 3 in said table 1 heat-treated 
at 500-900 degrees C, and the green sheet with a thickness of 38 micrometers was 
produced using the doctor blade mold axle-pin rake. It continued and the 
electrode paste of Pd was printed by the predetermined pattern 70%Ag / 3 0% on 
this green sheet. Subsequently, after carrying out six-sheet laminating sticking 
by pressure of the green sheet which has said electrode pattern, it cut in the 
predetermined configuration, the binder was degreased, and it calcinated at 1075 
degrees C on condition that the programming rate of 2 00 degrees C / hr for 2 
hours. The silver paste could be burned at 800 degrees C as an external electrode 
after baking, and MLC was manufactured. The configurations of this MLC were [ 
about 24 micrometers and the capacity of the thickness per layer after 4.5x3 2mm 
and baking ] 28nF(s). 

[0067] In obtained MLC, the temperature characteristic of capacity was less than 
**13% in the range which is -25-85 degrees C, and it was what satisfies the C 
weighting of EIAJ standards. Moreover, the particle size of a dielectric 
porcelain constituent layer was 2 micrometers or less. Furthermore, the capacity 
rate of change at the time of impression of direct-current bias voltage 50V was 
+9%, and dielectric loss was 1.15%. 

It is the oxide of Pb, La, Zr, and Ti as an example 5 start ingredient 
[0068] (Pb0.88La0.12) A0.97(Zr0.7 Ti0.3) 03 After having blended so that it might 
become the presentation to which mole-ratio (m) =A/0.97 become the value of the 
following table 4, and mixing with a ball mill, temporary quenching was carried 
out at 900 degrees C. It continued, and this temporary -quenching object was 
pulverized, it dried, polyvinyl alcohol was further added as a binder, and seven 
sorts of disk element assemblies with a diameter [ of 17mm ] and a thickness of 
about 2mm were produced after granulation. Subsequently, after carrying out the 
debmder of these element assemblies, it calcinated at 1200-1250 degrees C in 
air, and seven sorts of dielectric porcelain constituents were obtained. 

[0069] About the obtained dielectric porcelain constituent, tandelta in the 
maximum of a dielectric constant and the Curie point, insulation resistance, and 
the percent defective in an anti-humidity load test were measured. In addition 
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after the maximum of said dielectric constant (kappa) ground both sides of said 
dielectric porcelain constituent about 1mm in thickness, it was measured with the 
digital LCR meter in the conditions of 1kHz and lVrms at both sides using the 
test piece which was able to be burned in Ag electrode with a diameter of 12mm, 
and was computed from the measured value and geometry. Said tandelta is a value 
in the Curie point for which it asked from said measurement. Said insulation 
resistance (IR) was computed from the value measured after impressing tlie 
electrical potential difference of 10 0V to said test piece for 1 minute using an 
insulation-resistance tester, the test piece which said anti-humidity load test 
ground said dielectric porcelain constituent in thickness of 400 micrometers, and 
was able to be burned on the both sides in Ag electrode with a diameter of 10mm 
-- using the constant temperature of 85 degrees C and 95%RH --it carried out 
by impressing 700Vdc in constant humidity for 500 hours. This measurement result 
was written together to the following table 4. 
[0070] 
[Table 4] 
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[0071] It turns out that a dielectric constant and dependability of the dielectric 
porcelain constituent which set the mole ratio (m) of said general formula (II) 
to 0.85<=m<1.00 so that clearly from said table 4 improve by leaps and bounds. 

The presentation of sample No. 4 in said example 6 table 4 was prepared with the 
hydrothermal crystallization method, it calcinated by the same approach as an 
example 5, and the disk-like dielectric porcelain constituent was manufactured. 
The obtained dielectric porcelain constituent has the property which hardly 
changes, and, moreover, was able to lower burning temperature 100 degrees C or 
more than it. 

Example 7 [0072] First, it was compounded by hydrothermal the organic 

solvent and the binder were added and slurred to the fine particles of the 
presentation shown in sample No . 1 in said table 4 heat-treated at 500-900 degrees 
C, and the green sheet with a thickness of 38 micrometers was produced using the 
doctor blade mold axle-pin rake. It continued and the electrode paste of Pd <wt%) 
was printed by the predetermined pattern 70%Ag / 3 0% on this green sheet 
Subsequently, after carrying out six-sheet laminating sticking by pressure of the 
green sheet which has the obtained electrode pattern, it cut in the predetermined 
configuration, the binder was degreased, and it calcinated at 1075 degrees C on 
condition that the programming rate of 200 degrees C / hr for 2 hours The silver 
paste could be burned at 800 degrees C as an external electrode after baking and 
MLC was manufactured. The. configurations of this MLC were [ about 24 micrometers 
and the capacity of the thickness per layer after 4. 5x3. 2mm and baking ] 32nF(s) 
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[0073] The temperature characteristic of capacity was less than **20% in the ranae 

Elf I' de9re6S C ' ^ ° btained MLC ™* v.hat satisfies the C weighting of 

EIAJ standards. Moreover, the capacity rate of change at the time of impression 
of direct -current bias voltage 50V was + 9%. and dielectric loss was 1.2sT 

Examples 8-15 [0074]The oxide or catenation object of Pb, La, 2r, Ti, and Cu 

tem P° rar y.^^ing of the fine particles which it comes to blend by 
the desired presentation ratio at 90 0 degrees C. After having continued 
pulverizing this temporary-quenching object and drying, polyvinyl alcohol was 
moreover corned and cast as a binder, and the disk element assembly with a 
diameter ( of 17mm ] and a thickness of about 2mm was formed. Subsequently after 
carrying out the debinder of said element assembly, it sinters at i?50-12SO 
degrees C among air, and it is a general formula (III) . The sintered compact 
which becomes a presentation from eight sorts of dielectric porcelain 
constituents which show Cu in the following table 5 which carried out addition 
consist^ Pr fT d - In addi ti°n, all over Table 5, the sintered compact Sich 
consists of a dielectric porcelain constituent which does not carry out addition 
content of the Cu was written together as an example 1 of referent addltl °* 

[0075] 
[Table 5] 
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[0076] About each obtained sintered compact, a dielectric constant (kappa), 
« !! r° ' d "lectric constant temperature coefficient (T. C C) in a 

-25-85 degrees C temperature requirement and a -55-125-degree C temperature 
requirement the DC-bias dependency of a dielectric constant, AC biaTdependencv 
of dielectric loss, a capacity resistance product, and withstand voltage were 
HTsllt In " dditi ° n ' a dielectric constant (kappa), dielectric loss^and 
withstand voltage were measured by the same approach as said example 2 - The 
dielectric constant temperature coefficient of a 25-85-degree C temperature 
requirement was expressed with the maximum of the change width of face in said 
temperature requirement on the basis of the dielectric constant of 2 0 degrees C 
and expressed the dielectric constant temperature coefficient of a -SS-^dearee 
C temperature requirement with the maximum of the change width of face in said 
temperature requirement on the basis of the dielectric constant of ^degree's C 
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Using 0.1mm sample in thickness, the DC-bias dependency of said dielectric 
constant impressed the electrical potential difference to 200V on the 
direct -current bias, measured capacity rate of change, and expressed it with the 
rate of change at this time. AC bias dependency of said dielectric loss was 
expressed with the value of the dielectric loss when impressing alternating 
current 10V using the same sample. It asked for said capacity resistance product 
(CR value) from 125 degrees C [ 25 degrees C and ] x (capacity in 1kHz) 
(insulation resistance 2-minute value). The result was shown in the followina 
table 6. 3 
{0077] 
[Table 6] 
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[0078] It turns out that hot insulation resistance and a hot capacity resistance 
product are excellent [ the sintered compact of the example 1 of reference Cu 
additive-free in the sintered compact of the examples 8-15 which carried out 
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addition content of the Cu so that clearly from said table 6 / especially ] . 

Examples 16-19 [0079] The oxide or carbonation object of Pb, La, Ba, Sr, calcium 
Zr, Ti, and Cu carried out temporary quenching of the fine particles which it 
comes to blend by the desired presentation ratio at 9 00 degrees C. After having 
continued, pulverizing this temporary -quenching object and drying, polyvinyl 
alcohol was moreover corned and cast as a binder, and the disk element assembly 
with a diameter [ of 17mm ] and a thickness of about 2mm was formed. 
Subsequently, after carrying out the debinder of said element assembly, it 
sinters at 1050-1250 degrees C among air, and it is a general formula (Ill-b) 

(III-c) , The sintered compact which becomes a presentation from four sorts of 
dielectric porcelain constituents which show Cu in the following table 7 which 
carried out addition content was produced. 

[0080] 

[Table 7] 
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[0081] It measured by the approach same with having mentioned above a diel 
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constant (kappa), dielectric loss, the dielectric constant temperature 

coefficient (T. C.C) in a -25-85 degrees C temperature requirement and a 

-55 -125 -degree C temperature requirement , the DC-bias dependency of a dielectric 

constant, AC bias dependency of dielectric loss, a capacity resistance product, 

and withstand voltage about each obtained sintered compact. The result was shown 

in the following table 8 . 

[0082] 

[Table 8] 
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It turns out that especially the sintered compact of the examples 16-19 which 
carried out addition content of the Cu so that clearly from said table 8 is 
excellent in hot insulation resistance and a hot capacity resistance product. 
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Examples 20-24 [0083] It added at a rate which shows a glass component in the 
dielectric porcelain constituent of a presentation of said example 13 in the 
following table 9, the disk sample was formed and calcinated by the same approach 
as an example 13, and five sorts of sintered compacts were produced. In addition, 
as a glass component, the thing of five kinds of presentations shown in said 
table 3 was used. 

[0084] It measured by the approach same with having mentioned above a dielectric 
constant (kappa), dielectric loss, the dielectric constant temperature 
coefficient (T. C.C) in a -25-85 degrees C temperature requirement and a 
-55-125-degree C temperature requirement, the DC-bias dependency of a dielectric 
constant, AC bias dependency of dielectric loss, and the capacity resistance 
product about each obtained sintered compact. The result was written together to 
the following table 9. 

[0085] 

[Table 9] 
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[0086] Clearly from said table 9 like, the sintered compact of examples 20-24 has 
the property which is hardly different from said example 13, even when which 
glass is used, and moreover, burning temperature was able to be reduced by 
further 50-100 degrees C. 

[0087] Moreover, 20 thin samples which set thickness of a sintered compact to 400 
micrometers were produced, the electrical potential difference of 7 00V was 
impressed by the elevated temperature and high humidity of 85 degrees C and 
95%RH, and the anti-humidity load test was performed. Consequently, it was 
checked that a percent defective has 0 and the outstanding property. Furthermore, 
the percent defective was 0 when the elevated-temperature load test which 
impresses the electrical potential difference of 700V at 250 degrees C about 20 
samples of the same thickness for 24 hours was performed. 

Example 25 [0088]First, the organic solvent and the binder were added and slurred 
to the fine particles which consist of a presentation of said example 13, and the 
green sheet with a thickness of 3 8 micrometers was produced using the doctor 
blade mold axle-pin rake. It continued and the electrode paste of Pd (wt%) was 
printed by the predetermined pattern 70%Ag / 30% on this green sheet. 
Subsequently, after carrying out six-sheet laminating sticking by pressure of the 
green sheet which has the obtained electrode pattern, it cut in the predetermined 
configuration, the binder was degreased, and it calcinated at 1100 degrees C. The 
silver paste could be burned at 800 degrees C as an external electrode after 
baking, and MLC was manufactured. The configurations of this MLC were [ about 27 
micrometers and the capacity of the thickness per layer after 4. 5x3. 2mm and 
baking ] 5 .8nF(s) . 

[008 9] The temperature characteristic of capacity was less than **10% in the range 
which is -25-85 degrees C, and obtained MLC was what satisfies the B weighting of 
EIAJ standards, and is less than **22% in the range of -55-125 degrees C, and 
satisfies X7S of EIAJ standards. 

Examples 25-33 [0090] The oxide or carbonation object of Pb, La, Zr, Ti, Cu, Ba, 
Sr, calcium, W, Nb, and Ta carried out temporary quenching of the fine particles 
which it comes to blend by the desired presentation ratio at 900 degrees C. After 
having continued, pulverizing this temporary-quenching object and drying, 
polyvinyl alcohol was moreover corned and cast as a binder, and the disk element 
assembly with a diameter [ of 17mm ] and a thickness of about 2mm was formed. 
Subsequently, after carrying out the debinder of said element assembly, it 
sinters at 1050-1250 degrees C among air, and it is a general formula (III) . The 
sintered compact which consists of eight sorts of dielectric porcelain 
constituents shown in the following table 10 which added the perovskite compound 
which contains Cu in a presentation was produced. In addition, all over Table 10, 
the sintered compact which consists of a dielectric porcelain constituent which 
does not carry out addition content of the Cu mentioned above was written 
together as an example 1 of reference . 
[0091] 
[Table 10] 
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[0092] It measured by the approach same with having mentioned above a dielectric 
constant (kappa), dielectric loss, the dielectric constant temperature 
coefficient <T. C.C) in a -25-85 degrees C temperature requirement and a 
-55-125-degree C temperature requirement, the DC-bias dependency of a dielectric 
constant, AC bias dependency of dielectric loss, a capacity resistance product 
and withstand voltage about each obtained sintered compact. The result was shown 
in the following table 11. 
[0093] 
[Table 11) 



- 21 - 



JP OE-190376 A 



m 


"3 


cad 




od 




oi 


cs 


m 






m 

m 
w 
» 


P E* 

5 £ 


cz> 
o 

m 


CO 
CP 


<o 
co 

SO 
CM 


o 

CO 
CTt 


CO 

o 

CO 


CO 
<0 
C— 
CM 


CO 
CO 

u-\ 
m 


CO 

<=> 

CM 
<n 




p £ 

tn /-si 


eo 


CO 
CO 

m 


co 

CO 
OO 


CO 

co 

CM 
c — 


CO 

CO 
c— 


CO 

co 
o> 
*-o 


CO 

o» 
*o 


CO 
CO 


CO 


& t s 

« ? s 

US S $ 








OO 


OO 


OO 


OO 


o-» 


OO 


Iff v & 
- x * 


m 
1 


I 


I 


1 


C7> 
1 


CO 

t 


CO 

1 


OO 


cp 


» 
ft? 


P P 

1 *-4 


«o 

Cd 
1 


cv3 

T— * 

1 


I 


* 

1 


1 


1 


CM 

1 


CM 
t 


1 


£ 8 

S P 

OO 


t>-: 

i 


1 


i 


1 


i 


OO 

1 


od 
i 


i 


i 


(Sap 
«E - 




OO 

co* 




c^> 


co 


co 


oo 

in 
CO 


vO 

co- 


c=5 


«ff u p 

K w S 


CO 
CO 

m 
o« 


eo 

o- 


CO 
m 


co 

OO 


<=> 
co 

C— 

CO 


O 

CM 


CO 

m 

CM 


co 
ca 






vO 
CM 

i 


*> 

CM 


oo 

CI 

i 


as 
S 


O 

E 


iH 


CM 

i 


m 
8 


rH 

8? 



[0094] It turns out that hot insulation resistance and a hot capacity resistance 
product are excellent [ the sintered compact of the example 1 of reference Cu 
additive- free in the sintered compact of the examples 26-33 which added the 
perovskite compound which contains Cu so that clearly from said table 11 / 
especially ] . 

Examples 34-37 [0095] The oxide or carbonation object of Pb, La, Ba, Sr, calcium, 
Zr, Ti, Cu, W, and Nb carried out temporary quenching of the fine particles which 
it comes to blend by the desired presentation ratio at 900 degrees C. After 
having continued, pulverizing this temporary -quenching object and drying, 
polyvinyl alcohol was moreover corned and cast as a binder, and the disk element 
assembly with a diameter [ of 17mm ] and a thickness of about 2mm was formed. 
Subsequently, after carrying out the debinder of said element assembly, it 
sinters at 1050-1250 degrees C among air, and it is a general formula (Ill-b) 
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(III-c) , The sintered compact which consists of four sorts of dielectric 
porcelain constituents shown in the following table 12 which added the perovskite 
compound which contains Cu in a presentation was produced 
[0096] 
[Table 12] 
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[0097] It measured by the approach same with having mentioned above the 
temperature coefficient (T. C.C) of the dielectric constant in a dielectric 
constant (kappa) , dielectric loss, a -25-85 degrees C temperature requirement 
and a -55-125-degree C temperature requirement, the DC-bias dependency of a 
dielectric constant, AC bias dependency of dielectric loss, a capacity resistance 
product, and withstand voltage about each obtained sintered compact The result 
was shown in the following table 13. 
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[0098] 
[Table 13] 
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[0099] It turns out that especially the sintered compact of the examples 34-37 
which added the perovskite compound which contains Cu so that clearly from said 
table 13 is excellent in hot insulation resistance and a hot capacity resistance 
product . 

Examples 38-42 [0100] It added at a rate which shows a glass component in the 
dielectric porcelain constituent of a presentation of said example 31 in the 
following table 14, the disk sample was formed and calcinated by the same 
approach as an example 31, and five sorts of sintered compacts were produced. In 
addition, as a glass component, the thing of five kinds of presentations shown in 
said table 3 was used. 
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[0101] It measured by the approach same with having mentioned above a dielectric 
constant (kappa), dielectric loss, the dielectric constant temperature 
coefficient (T. C.C) in a -25-85 degrees C temperature requirement and a 
-55-125-degree C temperature requirement, the DC-bias dependency of a dielectric 
constant, AC bias dependency of dielectric loss, and the capacity resistance 
product about each obtained sintered compact. The result was written together to 
this table 14. 
[0102] 
[Table 14] 



m 

is 

S3 

w 


p 

— t v_/ 


c*o 


vO 


CD 

CM 


a 


C3 
O 

oo 

CM 


P tt. 

^ a 


<=» 
r~- 


«=> 
oo 


o 


CO 

*o 


<=> 
s0 


KB ^ $ 


oo 
cr> 


oo 
d 


GO 
<=> 


c» 
<=> 


OO 

c-— 
o 


(«> v m 

to? o R 

O ^2 


oo 

1 


oo 


I 


c— 
i 

I 


r— 

1 


» 
w 


P P 


u-> 

i 


1 


* — 

od 

T 


od 
T* 


<ri 
1 


i ■ 

S3 P 

oo 


i 


oo 


*^ 


in 

i 


OS 

I 


» Q P 

pa c*» 






OO 


<=> 




S 5 p 

U6f» "W trt 








o 

CM 


Cvj 


K 

i 




<=» 
LTV 






cz> 


CD 
O 








CO 




in 






s 


* 5 

VTN 


« ; 





[0103] Clearly from said table 14 like, the sintered compact of examples 38-42 has 
the property which is hardly different from said example 31, even when which 
glass is used, and moreover, burning temperature was able to be reduced by 
further 50-100 degrees C. 

[0104] Moreover, 20 thin samples which set thickness of a sintered compact to 400 
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[0109] A dielectric constant temperature coefficient [ in / sintered compact / 
which was obtained / each / a dielectric constant (kappa), dielectric loss, a 
-25-85 degrees C temperature requirement, and a -55 -125 -degree C temperature 
requirement ] (T. C.C), the DC-bias dependency of a dielectric constant, AC bias 
dependency of dielectric loss, a capacity resistance product (it measured by the 
approach same with having mentioned above 25 (degree C) and withstand 
voltage J The result was shown in the following table 16. 

[0110] 

[Table 16] 
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[0111] They are MnO or Co 203 so that clearly from said table 16. It turns out 
that the sintered compact of the examples 44-54 which carried out addition 
content is [ especially / the sintered compact of the MnO additive-free examples 
2 and 3 of reference ] excellent in AC bias dependency of dielectric loss and 
dielectric loss . 

[0112] Moreover, the dielectric loss over the frequency change in the dielectric 
porcelain constituent of an example 48 is shown in drawing 5. Drawing 5 shows 
that the dielectric loss at the time of RF impression of 100kHz or more is 
reduced effectively in the dielectric porcelain constituent with which MnO was 
added . 

Examples 55-57 [0113] The oxide or carbonation object of Pb, La, Pr, Zr , Ti, Mn, 
and Co carried out temporary quenching of the fine particles which it comes to 
blend by the desired presentation ratio at 900 degrees C. After having continued, 
pulverizing this temporary- quenching object and drying, polyvinyl alcohol was 
moreover corned and cast as a binder, and the disk element assembly with a 
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diameter [ of 17mm ] and a thickness of about 2mm was formed. Subsequently, after 

carrying out the debinder of said element assembly, it sinters at 12 00-1250 

degrees C among air, and they are MnO and Co 203 to the presentation of a general 

formula (Il-a) . The sintered compact which consists of three sorts of dielectric 

porcelain constituents shown in the following table 17 which carried out addition 
content was produced. 

[0114] 

[Table 17] 
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[0115] A dielectric constant temperature coefficient [ in / sintered compact / 
which was obtained / each / a dielectric constant (kappa), dielectric loss, a 
-25-85 degrees C temperature requirement, and a -55 -12 5 -degree C temperature 
requirement ] (T . C.C), the DC-bias dependency of a dielectric constant, AC bias 
dependency of dielectric loss, a capacity resistance product (it measured by the 
approach same with having mentioned above 25 (degree C) and withstand 
voltage. )The result was shown in the following table 18. 

[0116] 

[Table 18 3 
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[0117] They are MnO and Co 203 so that clearly from said table 18. It turns out 
that especially the sintered compact of the examples 55-57 which carried out 
addition content is excellent in AC bias dependency of dielectric loss and 
dielectric loss. 

Examples 58-62 [0118] It added at a rate which shows a glass component in the 
dielectric porcelain constituent of a presentation of said example 4 8 in the 
following table 19, the disk sample was formed and calcinated by the same 
approach as an example 48, and five sorts of sintered compacts were produced. In 
addition, the thing of five kinds of presentations shown in said table 3 as a 
glass component was used. 

[0119] It measured by the approach same with having mentioned above a dielectric 
constant (kappa) , dielectric loss, the dielectric constant temperature 
coefficient (T. C.C) in a -25-85 degrees C temperature requirement and a 
-55 -125 -degree C temperature requirement, the DC-bias dependency of a dielectric 
constant, AC bias dependency of dielectric loss, and the capacity resistance 
product about each obtained sintered compact. The result was written together to 
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this table 19. 
[0120] 
[Table 19] 
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[0121] Clearly from said table 19 like, the sintered compact of examples 58-62' has 
the property which is hardly different from said example 48, even when which 
glass is used, and moreover, burning temperature was able to be reduced by 
further 50-10 0 degrees C. 

[0122] Moreover, 20 thin samples which set thickness of a sintered compact to 400 
micrometers were produced, the electrical potential difference of 700V was 
impressed by the elevated temperature and high humidity of 85 degrees C and 
95%RH, and the anti-humidity load test was performed. Consequently, it was 
checked that a percent defective has 0 and the outstanding property. Furthermore, 
the percent defective was 0 when the elevated- temperature load test which 
impresses the electrical potential difference of 700V at 250 degrees C about 20 
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samples of the same thickness for 24 hours was performed. 

Example 63 [0123] First, after adding the glass component of sample No. 5 in said 
table 3 0.3% of the weight to the fine particles which consist of a presentation 
of said example 54, the organic solvent and the binder were added and slurred and 
the green sheet with a thickness of 38 micrometers was produced using the doctor 
blade mold axle-pin rake. It continued and the electrode paste of Pd was printed 
by the predetermined pattern 70%Ag / 3 0% on this green sheet. Subsequently, after 
carrying out six-sheet laminating sticking by pressure of the green sheet which 
has the obtained electrode pattern, it cut in the predetermined configuration, 
the binder was degreased, and it calcinated at 1100 degrees C. The silver paste 
could be burned at 800 degrees C as an external electrode after baking, and MLC 
was manufactured. The configurations of this MLC were [ about 25 micrometers and 
the capacity of the thickness per layer after 4. 5x3. 2mm and baking ] 6.3nF(s) . 

[0124] The temperature characteristic of capacity was less than **10% in the range 
which is -25-85 degrees C, and obtained MLC was what satisfies the B weighting of 
EIAJ standards, and is less than **15% in the range of -55-125 degrees C, and 
satisfies X7R of EIAJ standards. Moreover, the withstand voltage of 1000V and any 
electrical characteristics was [ the capacity rate of change when impressing the 
DC-bias electrical potential difference of 50V ] good +9%. 

[0125] Furthermore, AC bias dependency of the dielectric loss in said MLC is shown 
in drawing 6. In addition, to this drawing 6, AC bias dependency of the 
dielectric loss of MLC of X7R specification of marketing which used the barium 
titanate system ingredient as a dielectric porcelain constituent as an example of 
a comparison was written together. Even if it impresses 5 Vrms/mii per 25.4 
micrometers of lmil, i.e., dielectric layer thickness, dielectric loss will 
exceed 2.5% which is the spec, of EI A and EIAJ in impression of 3 Vrms/mil by MLC 
of the example of a comparison to being about 1.5% at MLC of this example 63, so 
that clearly from drawing 6. Thus, it turns out that MLC of this invention is far 
excellent in AC bias dependency of dielectric loss compared with conventional MLC 
which used the barium titanate system ingredient as a dielectric porcelain 
constituent . 

[0126] In addition, although manufacture of MLC was produced by the glee sheet 
method in said example, a dielectric layer with a thickness of several 
micrometers or less may be formed using the sol-gel technique, and MLC may be 
produced. Moreover, the application to the high dielectric constant film of 
semiconductor memory is also possible for the dielectric porcelain constituent of 
each of said example. 

[0127] 

[Effect of the Invention] As explained in full detail above, according to this 
invention, a dielectric constant is high, and the ceramic condenser with which 
the dielectric constant temperature coefficient excelled [ burning temperature ] 
in the withstand voltage property low small can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The composition diagram showing the presentation range of a dielectric 
porcelain constituent. 

[Drawing 2] (PbO . 75La0 . 25) 0.9375O3 (ZrO . 70Ti0 . 30) Property Fig. showing the CuO 
addition content dependency of a hot (125 degrees C) capacity resistance product 
about a presentation. 

[Drawing 3] (PbO . 75La0 . 25) 0.9375O3 (ZrO . 70TiO .30) Ba(Cul/2 Wl/2) 03 of a capacity 
resistance product [ in / presentation / an elevated temperature (125 degrees C) 
] Property Fig. showing an addition dependency. 

[Drawing 4] The property Fig. showing the relation of the mean particle diameter 
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of a dielectric porcelain constituent (sintered compact) and withstand voltage in 
an example 1. 

[Drawing 5] The property Fig. showing the dielectric loss over the frequency 
change in the dielectric porcelain constituent of an example 48. 

[Drawing 6] The property Fig. showing AC bias dependency of the dielectric loss in 
MLC of an example 63, and MLC of commercial X7R specification. 
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